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RAPH THEORY 


WE HAVE А 6809 FOR YOU 


POWER SUPPLY INTERFACE 


Convenient serial or parallel I/O cards have 08-25 
connectors mounted directly on the circuit 
board. Up to 16 interface devices may 
be installed on the address decoded 

МО bus. Programming strips are 
provided for input and out- 
put baud rate selection 

on each port. All 
ENS |. . EX outputs are 
Wed e dt ЖЕТ” "Аы. fully buf- 
НШІ 7 fered. 


Modular plug-in construction with computer grade 
filters and a 25 AMP rectifier bridge. Blower 
fan is standard equipment. All con- 

nections to the power line 

are beneath the 

safety shield. 


CABINET 


Rugged 1/8 inch alloy aluminum 

base plate combined with a solid 1/8 

inch alloy aluminum cover for unsurpassed 

м protection. All interior metal is conversion 

coated. The cover is finished with a super tough tex- 
tured epoxy. 


PROCESSOR 


EN 
The world's most powerful 

eight-bit processor, the Motorola 

MC6809, plus 2K byte monitor ROM 
that is 2716 EPROM compatible and fuil 

buffering on all output lines. Built-in multiuser capability, just add !/O cards to operate a multi-terminal system. 


MEMOR Y — You can purchase the computer with either 8K bytes of RAM memory (expandable to 56K), or with the full 
56K. The efficient, cool running dynamic memory used in this system is designed and manufactured for us by "Motorola 
Memory Systems Inc.” 


PERIPHERALS- The wide range of peripheral hardware that is supported by the 6809 includes: dot matrix printers (both 
80 and 132 column), ІВМ Electronic 50 typewriter, daisy wheel printers, 5-inch floppy disk system, 8-inch floppy disk 
systems and a 16 megabyte hard disk. 


SOFTWARE- The amount of software support available for the 6809 is incredible when you consider that it was first 
introduced in June, 1979. In addition to the FLEX9 operating system, we have a Text Editor, Mnemonic Assembler, Debug, 
Sort-Merge, BASIC, Extended BASIC, MultiUser BASIC, FORTRAN, PASCAL and PILOT. 


69/K Computer Kit with 8K bytes of memory............... —— — — EN $ 495.00 
69/A Assembled Computer with 8K bytes of memory ................................ ..$ 595.00 
69/56 Assembled Computer with 56K bytes of петогу................................. $1,495.00 


SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 
— SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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С Cromemco 


are here 


Low-cost hard disk computers 


11 megabytes of hard disk and 64 kilobytes of fast RAM in a 
Z80A computer for under $10K. Two floppy drives, too. 
Naturally, it’s from Cromemco. 


It's a reality. in Cromemco's new 
Model Z-2H you. et all of the above 
and even more. With Cromemco you 
get it all. 

In this new Model Z-2H you get 
not only a large-storage Winchester 
hard disk drive but also two floppy 
disk drives. In the ah ard disk drive you 
get unprecedented storage capacity 


at this price—11 megabytes unfor- 
matted, 


You get speed—bo 
780 А “rc " 


oth in the 4 MHz 


Z80A yrocessor and in the fast 
64K RAM Which ue a chip access 
time of only 150 nanoseconds. You 

get speed in the computer minimum 
Instruction execution time of 1 micro- 
second. You get speed in the hard 
disk transfer rate of 5.6 megabits/sec. 


You get expandability, too. The 
Ма) spes. RAM can be expanded to 
512 kilobytes if you wish. 

ang the computer has a full 12-slot 

cage you can use for additional 
RAM and interface cards. 


BROADEST SOFTWARE SUPPORT 
With the Z-2H you also get the 


broadest software support in the 


Ср 


microcomputer field. Software Cro- 
memco is known for. Software like 
this: 


ler 
ә Word БЕР кер System 
€ Data Base Management 


with more coming all the time. 


SMALL, RUGGED, RELIABLE 

With all its features the new Z-2H, 
including its hard disk drive, is still 
housed in just one small cabinet. 


Hard disk drive al lower Іей can ba inter- 
changed just by aliding oul and disconnecting 
plug. Seven free card stola are avallable. 
Z-2H includes printer interface card, 


Cromemco 


n c€ 


тори з computers now 


Included in that cabinet, too, is 
Cromemco ruggedness and reliability. 
Cromemco is time-proved. Our 
equipment is a survey winner for 
reliability. Of course, there's Cro- 
memco's all-metal cabinet. Rugged, 
solid. And, there’s the heavy-duty 
power supply (30A @ 8V, 15A @ 
+18 V, and 15A (2 —18V) for cir- 
cuitry you'll sooner or later want to 
plug into those free card slots. 


CALL NOW 

With its high performance and low 
price you KNOW this new Z-2H is 
going to be a smash. Look into it 
right now. Contact your Cromemco 
computer store and get our sales 
literature. Find out when you can 

see it. Many dealers will be showing 
the Z-2H soon—and you'll want to 
be there when they do. 


| We've Тері ie: maine чоо. Ask | 
about the new Model HDD Disk 


Drive which can combine with your 
present Cromemco computer to give 
you up to 22 megabytes of disk 
storage. 


NARDO MET ar pee СА 94040 © (415) 964-7400 


In this advanced card you get a pro- 
'essiona quality computer that meets 
today's engineering needs. And it's one 

ete. It lets you be up and 
ца fast. All you need is а power 
“the and your ROM software. 
compute! itself is аке Fast 
РСЕ ROM (uses 2716 aM which can 
be programmed by our new 32K BYTE- 
SAVER* PROM card). There's also 1K of 
оре static RAM. Further, 


include 24 bits of bi- 
directional Г parallel eo and five on- 


Parallel Parallel 
1/0 ху #1 1/0 Р: 
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Parallel 
1 #2 


Besides all these features the Cro- 
тетсо single card computer gives you 
enormous expandability if you ever need 
it. And из easy to expand. First, you 
BYTES, VER PROM card mentioned 


and I/O pars rds. Cards with fea- 
tures such as relay interface, analog 
interface, graphics interface, opto- 
isolator input, and A/D and D/A con- 
version. RAM and ROM cards, too. 


Card Cage 32К BYTESAVER PROM card 


1/0 Port #3 


Cromer 
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Specialists in computers and pi 
| 280 BERNARDO AVE., MOUNTAIN VIEW, СА 94040 * (415) 964-7400 


Another convenience that makes the 
Model SCC computer easy to use is our 
Z-80 monitor and 3K Control BASIC (in 
two ROMs). With this optional software 

you're ready to go. The monitor gives 
you 12 commands. The BASIC, with 36 
commands/functions, will directly ac- 
cess 1/O ports and memory locations - 
and call machine language subroutines 

Finally, to simpia things tothe uiti 
mate, we even have convenient card 
cages. Rugged card cages. They hold 
cards firmly “Мо jiggling out of sockets. 


AVAILABLE NOW/LOW PRICE 
The Model SCC is available now at a 
low price of only $450 burned-in and 


tested (32K BYTESAVER only $295). 
зо ан a today Get this high-capability 
compute ar working for you right away. 
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18 A FIRST LOOK AT GRAPH THEORY APPLICATIONS by Michael Ashbrook 


and Helmut Zinn 


If the use of graph theory raises a question, this article will supply an answer. The authors introduce the funda- 
mental concepts of graph theory and two methods of directed-graph storage. 


32 А COMPUTER-CONTROLLED WOOD STOVE by Steve Ciarcia 


Steve Ciarcia shows how he uses his computer to monitor and control а Hydrostove— a wood stove that heats 


water piped through il. 


72 A COMPUTER-CONTROLLED LIGHT DIMMER, Part 2: Implementation by 


John H Gibson 


Part 2 of this article shows how to construct the design that was presented in the January 1980 BYTE, using lhe 


Heathkit ET-3400 microprocessor trainer, 


92 IMPLEMENTING DYNAMIC DATA STRUCTURES WITH BASIC FILES by Ted 


Carter 


Using linked lists to maintain sorted files is one way to deal with limited memory, large files, and additions and 


deletions to these files. 


106 A FAST, MULTIBYTE BINARY TO BINARY-CODED-DECIMAL CONVERSION 


ROUTINE by Michael McQuade 


This general-purpose algorithm performs these conversions and assembler programs for the 8080 processor. 


192 А FINANCIAL ANALYSIS PROGRAM by John H Lehman 
Most investors will agree that financial stability and success require an organized systematic means of assessing 
investments. The program written by John Lehman can output the typical information required for such a financial 


report. 


202 ANOTHER PLOTTER TO TOY WITH, REVISITED: Design and Con- 


struction Details by Robert K Newcomb 


Robert Newcomb tells how to construct and program the low-cost plotting system described by Peter Lucas in the 
February 1979 BYTE. Robert uses a KIM-1 and various electromechanical parts. 


Background 


58 SOLVING PROBLEMS INVOLVING VARIABLE TERRAIN, Part 1: A General 


Algorithm by Scott T Jones 


The method described by Scott Jones can be applied to a wide range of problems in business and industry as well 


as conflict simulations and games. 


116 А QUAD TERMINAL INTERFACE by Stephen A Alpert 


Building this interface solves the occasional problem of having one interface port and the need to use three or four 


peripherals. 


128 COMPARISON OF SOME HIGH-LEVEL LANGUAGES by Robert A Morris 
Some programming languages are more appropriate to a particular application than others, This comparison will 
help you choose the right language from the many possibilities. 


176 BASIC FORMATTED OUTPUT by William D Roch 
The feature provided here will give your BASIC package the control where a particular piece of information will 
appear on a line when you are performing input and output routines. 
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- 32K bytes of dual port $1995.00 
memory give a com- Light Pen Optional 
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screen image 
. Resident software em- 
ulates an ASCII ter- 
minal and provides 
graphics routines for 
point, line, region, and 
light pen usage, and 
more 
: Compatible with any 
S-100 system, yet eas- 
ily interfaced to other 
computers 
. 7R key keyboard with 
graphios function 
keys 
- 15" high performance 
monitor 
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Editorial 
Seven Bridges of Konigsberg 


by Carl Helmers 


Covers, like editorial themes, are sometimes drawn from interesting subjects 
intended as themes for an issue. But divergences can occur, This month, the 
nominal theme for the issue is the topic of graph theory. It takes only one 
article to suggest such a cover theme, and the article “A First Look at Graph 
Theory Applications " by Michael Ashbrook and Helmut Zinn provided the 
initial suggestion. But our actual cover is inspired by a historical problem in 
mathematics which led to the definition of a much broader field: topology. 

This generalization occurred as a result of trying to find a nice neat visual 
image that fits the topic of graph theory. In order to concoct a cover idea on 
graph theory, the first step is to start searching around for some theme on a 
diagram of nodes and interconnecting segments which is not some hackneyed 
abstract pun. In order to construct a visual image for a cover, I needed to find 
some seminal problem with dramatic visual import. This problem must define 
and suggest the general field of endeavor. So, I proceeded to hunt around, 

А good forest in which to hunt mathematical images is an excellent four- 
volume set of books entitled The World of Mathematics, by James K Newman, 
published by Simon and Schuster in 1956, and still available at a cost of 
$39.95. On the covers of the four volumes we find the description "a small 
library of the literature of mathematics, from A'h-mose the Scribe to Albert 
Einstein, presented with commentaries and notes." These books present a 
selection of original papers by mathematicians, with introductions and com- 
mentary by the editor. As serious or recreational reading for those interested 
in mathematical subjects, I highly recommend it. 

So, naturally, I turned to the index of Mr Newman's book. I knew that 
somewhere in that 2535-page work I might find some visual image with which 
artist Robert Tinney could work to create a cover. It did not take long to find 
the appropriate image. On pages 570 thru 599 we find Mr Newman's commen- 
tary on graph theory, which is really an illustrative subset of a much more 
general field, topology. Following three pages of editor's commentary, the two 
papers reproduced in this section of the book are Leonhard Euler's memoir 
“Тһе Seven Bridges of Kónigsberg" (1735) and a survey article "Topology," by 
Richard Courant and Herbert Robbins, taken from their book What Is Mathe- 
matics? (Oxford University Press, 1941). When I encountered the problem of 
the Seven Bridges of Königsberg in the form of Euler's paper, I knew we had а 
cover image. 

The problem is quite simply stated: a city, Kénigsberg, is built on an island 
in the river Pregel (see figure 1). We wish to find out if it is possible to cross all 
seven bridges in an afternoon's walk without crossing any bridge more than 
once. 


Figure 1: Map of the town of Künigsberg C 
in Prussia, reproduced from EE = 
Euler's paper on the subject, Pa " گے کک‎ 

first published in P a bs NU 

1735. Within the — if hz 

town there is an if WA 
island called ку | A "b D 
Kneiphof, labeled "s 

A in the figure, around ҸҸ, 
which flows the river М NE 1 
Pregel. Seven bridges, labeled “ҸӘ “е. "uu нт a 
а, b, с, d, e, f, апа g, cross the а “=== O an 
two branches of the river. The various p No ч 
land areas of the town ате labeled A, 


B, C, and D. 


"| own a fast-growing business and before | "I'm glad | went with Shugart drives. Look, 


bought my computer system | put in a lot of late when you lay out your own money for a system, 
hours keeping up with rny accounting and you want dependable performance and good 
inventory control. Now the computer does my value. Do what I did. Ask for the system with the 
number crunching quickly, so | have time after minifloppy.'' 


hours to have some fun with the system. My son 

and I started out playing Star Trek on the system, (* 949 94 а ж. 

and now we're learning to play chess. ЕЕ 36 ӘЛЕ Û Sini}? ai 
“When I was shopping around for my system, TU | Р -> 

the guys іп the computer stores demonstrated all 8 4 4 | Swaine 

the unique features of the minifloppy. I've got to c oe — 

admit that at first | didn't really understand all the 

technical details. But now that | use the system 


every day, | really appreciate the minifloppy’s fast d — |. Shugar t Associates 
random access and data transfer. | like the 
reliability, too. 435 Oakmead Parkway, Sunnyvale, Califomia 94086 


See opposite page for list of manufacturers featuring Shugart’s minifloppy in their systems. 
ТМ minificppy 15 a registered trademark oí Shugari Associgies 
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What Euler did, іп an eminently readable argument іп 
his paper, is to prove that it is indeed not possible. He 
proves that the popular hobby of the Kónigsberg folk of 
seeking that magic path could never succeed, In so doing, 
he helped to found the science of topology. According to 
Newman in his commentary on the paper, 


The problem — to cross the seven bridges in a 
continuous walk without recrossing any of them — 
was regarded as a small amusement of the Kónigs- 
berg townsfolk. Euler, however, discovered an im- 
portant scientific principle concealed in the puzzle. 
He presented his simple and ingenious solution to the 
Russian Academy at St Petersburg in 1735. His 
method was to replace the land areas by points and 
the bridges by lines connecting these points. The 
points are called vertices; a vertex is called odd or 
even according as the number of lines leading from it 
are odd or even. The entire configuration is a graph; 
the problem of crossing the bridges reduces to that of 
traversing the graph with one continous sweep of the 
pencil without lifting it from the paper. If the graph 
contains more than two odd vertices, it may be 
traversed in one journey but it is not possible to 
return to the starting point. The general principle is 
that if the graph contains 2n odd vertices where n is 
any integer, it will require exactly n distinct journeys 
to traverse it.... 

Thus began a "vast and intricate theory 
[topology], " still young and growing, yet already one 
of the great forces of modern mathematics. 


Now we had the general outline of the image. Fine 
details remained to be worked out with Robert. Now, 
Kobert Tinney and І know of a number of artists that we 
regard as extremely interesting in general style and sub- 
ject mater. There are, for example, the direct and con- 
scious influences of Maxfield Parrish and Norman 
Rockwell on Robert's style of painting as often seen іп 
covers of BYTE. However, we have of late been getting 
immersed in the fascinating art of M C Escher. Part of 
this fascination has been lying dormant since Martin 
Gardner's series of articles on Escher and tesselations of 
the plane in Scientific American (see his "Mathematical 
Games" column in the July 1975 (page 112), August 1975 
(page 112), December 1975 (page 116), January 1977 
(page 110), and June 1978 (page 18) issues). The fascina- 
tion is of course greatly rekindled by the recent publica- 
tion of the book Gódel, Escher, Bach by computer scien- 
tist Douglas R Hofstadter. 

So, given the theme of the seven bridges of Kónigsberg, 
the added input of a recursive-programming computer- 
science pun clearly evident in the image, and a fascina- 
tion with Escher's style, Robert chose to produce a cover 
image inspired by the art of Escher. The result is what 
you see. Ш 


In Next Month's BYTE 

The March 1980 BYTE will be devoted to "Computers 
and the Sciences." The theme articles will cover diverse 
topics such as "Electron Behavior in Chemical Bonds," 
"Electronic Planimetry," "Chemistry Program for the 
Apple Computer," and a "Derailleur Speed-Calculation 
Program." 
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An Update on Direct Cu dressir 1] 
and UCSD. Pascal / ferc ui ГЕ, e pum Aves 
| In last month's editorial on f the App ple 1 Pascal nee 


UCSD System to emit the: cursor addressing character 
of my Computer Peripherals Corp "COPS-10" ter- 
minal. This terminal requires | the. sequence of ' controls 
Р, <Ү%32>:<Х%32>"ю directly. address. a given: 
location on the screen. 

It turns out that the ucsD рса Site ( not just: 
the Apple II version) gobbles ' 'control-P" characters on 
output, whether through use of WRITE, WRITELN or- 
even UNITWRITE. Naturally, it became a challenge to 
find out how to emit a control-P. 

So, trying brute force asa first. БҮЛ ЕЕ? of solution, I 
wrote an assembly language program using the UCSD 
Pascal System's 6502 assembler. This assembly lan- 
guage program ae set the Ақыш ын ү! the 


oe VU mE 


Pascal СОТОХҮ procedure and test program. 

The UCSD Assembler proved more than inan 
for my purposes, іп its 6502-oriented version running. 
on the Apple. A most useful feature is its macro- 
instruction facility with conditional | assembly. The 
Apple documentation of the UCSD System includes 
examples of assembly language interfaces which 
proved to be quite a helpful model. There was one 
convention that I had to worry about for a few 
assemblies. This was the fact that the assembler only 
allows hexadecimal integer constants. The assembler 
also demands uppercase only for. tokens, although 
lowercase works fine in comments, 0 

Of course, the version of the Pascal GOTOXY that 
used this assembly language procedure had to have an 
external procedure definition. This presented no pro- 
blem when compiling without any special compiler op- 
tions. But the manual points out (and experience con- 
firms) that the "($U —]" option must be active when 
compiling the code file that will be linked into the 
system by BINDER. Every time I try to compile with. 
the required {$U—} compiler toggle, I get a Pascal syn- 
tax error #183, "External declaration: not allowed at 
this nesting level." This was in spite of the fact that the 
"PROCEDURE CTRLP3; EXTERNAL;" : “Sequence is at 
the outer (PROGRAM) level of nesting. 

I tried everything ! could think of: Biking before 
BINDER, not linking, using it with the ($U) toggle and 
without, etc, etc, I even recalled the existence of a 
magical UCSD Pascal compiler toggle "($T -- Y", which 
is required for compilation of super-large systems pro- 
grams. When used with the [8U —] option, I could get 
the program to compile and link with the assembly 
language program—but then BINDER would not ac- 
cept it. Clearly it was all to no avail. Would I be stuck 
with the GOTOXY cursor Hasê of 


«home» «LF».. ELE «HT». ‚.<НТ> 


forever? 
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„ At ntersystems, 
dump’ is an instruction. 
Not a way of life. 


(Or when you're ready for IEEE S-100, will your 
computer be ready for you? 
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We're about to be gadflies again. 

While everyone's been busy 
trying to convince you that large 
buses housed in strong metal 
boxes will guarantee versatility 
and ward off obsolescence, we've 
been busy with something better. 
Solving the real problem with the 
first line of computer products 
built from the ground up to con- 
form to the new IEEE S-100 Bus 
Standard. Offering you extra ver- 
satility in 8-bit applications today. 
And a full 16 bits tomorrow. 

We call our new line Series 
II" And even if you don't need the 
full 24-bit address for up to 16 
megabytes (!) of memory right 
now, they're something to think 
about. Because of all the perform- 


ance, flexibility and economy 
they offer. Whether you're looking 
at a new mainframe, expanding 
your present one or upgrading 
your system with an eye to the 
future. (Series ІІ boards are com- 
patible with most existing S-100 
systems and all IEEE S-100 Stan- 
dard cards as other manufacturers 
get around to building them.) 
Consider some of the fea- 
tures: Reliable operation to 4MHz 
and beyond. Full compatibility 
with 8- and 16-bit CPUs, pe- 
ripherals and other devices. Eight 
levels of prioritized interrupts. Up 
to 16 individually-addressable 
DMA devices, with IEEE Standard 
overlapped operation. User-selec- 
table functions addressed by DIP- 
switch or jumpers, eliminating sol- 
dering. And that's just for openers. 
The best part is that all this 
heady stuff is available now! In 
our advanced processor — a full 
IEEE Bus Master featuring Memory 
Мар" addressing to a full mega- 
byte. Our fast, flexible 16K Static 
RAM and 64K Dynamic RAM 
boards. An incredibly versatile and 


Ep 
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economical 2-serial, 4-parallel 
Multiple 1/O board. 8-bit A/D-D/A 
converter. Our Double-Density 
High-Speed Disk Controller. And 
what is undoubtedly the most flex- 
ible front panel in the business. 
Everything you need for a com- 
plete IEEE S-100 system. Available 
separately, or all together in our 
new DPS-1 Mainframe! 

Whatever your needs, why 
dump your money into obsolete 
products labelled "IEEE timing 
compatible" or other words peo- 
ple use to make up for a lack of 
product. See the future now, at 
your Intersystems dealer or call/ 
write for our new catalog. We'll 
tell you all about Series Il and the 
new IEEE S-100 Bus we helped 
pioneer. Because it doesn't make 
sense to buy yesterday's products 
when tomorrow's are already here. 


TM 
Imferystems 
Ithaca Intersystems Inc., 
1650 Hanshaw Road/P.O. Box 91, 


Ithaca, NY 14850 
607-257-0190/TWX: 510 255 4346 


Well, impossible problems lead to new solutions 
when frustrations get high enough. One solution 
would of course be a new terminal that had the 
necessary cursor control keys (the up/down/left/right 
arrows) but used a different direct addressing se- 
quence. 

On the day I solved the problem, I was talking with 
Cameron Jones about getting the UCSD Pascal System 
version for my New England Digital Synclavier music 
synthesizer. (Cameron Jones, Syndey Alonzo, and Jon 
Appleton are the co-inventors of the Synclavier.) As 
the Synclavier and its ABLE/60 computer comes 
delivered, its native language is XPL. бо implementing 
a UCSD Pascal system becomes a problem of imple- 
menting the core interpreter in XPL. 

As I was talking on the phone with Cameron, 1 final- 
ly realized what was wrong. The cursor addressing 
character of my terminal is an ASCII DLE character 
which is also known as control-P when emitted from a 
keyboard. And the UCSD System will always eat 
control-P characters, since this is the spaces- 
compression escape character of “. ТЕХТ" files! 
Cameron pointed out that the specification of the 
UCSD Pascal UNITWRITE routine is that it will do 
spaces decompression. 

So I had to have a character that looks like a 
control-P to the terminal but not like a control-P to 
UCSD Pascal. This character is of course a character 
with the integer value 144. Its value is obtained by 
turning on the high-order bit in an 8-bit character by 
adding 128 to the control-P character code's value of 
16. While the Pascal program's character data value 
are 8 bits, the terminal only looks at the low-order 7 
bits, Thus, if the low-order looks like a control-P, 
turning on the high-order bit will keep Pascal from 
thinking it really is a DLE while allowing the terminal 
to think it is. 

Everything else immediately simplified and fell in 
place. Listing 1 shows the final version of the 
GOTOXY procedure, which now emits an 8-bit 


On Eclipses, Next Month's Editorial 
and the West Coast Computer Faire. . . 

As you read this February 1980 issue of BYTE, I wiil 
be embarking on a journey to make the technological 
fantasy of last July's editorial ("Computers and 
Eclipses,” page 8) real. In the March 1980 editorial, I 
plan to describe some of the details of the computer 
system which will control my Nikon F2A camera in 
automatic photography of the 1980 solar eclipse from 
Kenya in Africa. 

І ат scheduled to leave for Kenya on February 6, 
1980, joining a small expedition of solar physics 
experimenters organized by Norm Whyte of Monte 
Rio, California. Norm is performing experiments in- 
volving a custom designed camera under direct com- 
puter control of an Apple Il. 

The only uncertainty is what the weather will be like 
at our observation site on the morning of February 16, 
1980. Whatever the weather, readers who are going to 
the West Coast Computer Faire in бап Francisco in 
March 1980 will be able to see the results in a talk 
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Listing 1: 


pseudo- control-P character that gets interp TU З 
the terminal as а 7-bit control-P character. ey EM 
Of course, by getting frustrated by this problem pi 
explored the use of assembly language features oft 
UCSD System. 1 learned how to link success to 
assembly language programs, use the macroassembler 
that comes with the system, and unwind para : 
from the Pascal stack in assembly language pro, 
I will probably never again use an assembly lang lag 
program with a Pascal program. But if I I need to. fo! 
some reason of speed, I now know it is possi Пе. z A 
short note and this month's editorial were the first 
texts 1 edited using the new version of GOTOXY E : the 
results are quite an improvement — I am no 2-1 
limited by rather artificial delays required Vm 
month's cursor addressing kludge, 
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entitled "Microcomputers in Africa: А Travelogue of 
The 1980 Eclipse." 

Norm and I will be presenting this talk as part of the 
technical program. It will feature slides made during 
the trip showing the setup and equipment (as well as 
scenery) and—weather permitting—slides of the 
eclipse itself. . . .CH 


Articles Policy 

BYTE is continually seeking quality manuscripts written by indi- 
viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful to 
our readers, For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 12 inch, | 
30.5 by 22.8 cm), self-addressed envelope, with 28 cents US postage 
affixed, to BYTE Author's Guide, 70 Main St, Peterborough NH 
03458. 

Articles which are accepted are purchased with a rate of up to $50 
per magazine page, based on technical quality and suitability for | 
BYTE's readership. Each month, the authors of the two leading 
articles in the reader poll (BYTE s Ongoing Monitor Box or 
"ВОМВ”) are presented with bonus checks of $100 and $50. Unso- 
licited materials should be accompanied by full name and address, 
as well as return postage. 
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80 C Character Video: 


our V j:x 3 is th кер 

interface forward! processing 
It produces a standard 8 at M 
display of upper and. lower с case 
characters or as much as 80x 
for a full page of text. The matrix 
lor graphic display goes up to 
160x204. And with optional 
EPROM, ав many as 256 user 
programmed characters or 
symbols can be produced. 

VB3 is memory mapped 
for rapid screen updating. But it 
occupies memory only when 
activated. So one or more V B3s 
can be located at the same 
address with a full 65K of mem- 
ory still available to the user. 

It generates both U.S. and 
European ТУ rates and meets 
the new IEEE S-100 standard. 
Other features include key- 
board input, black on white or 
white on black, one level of grey, 
underline, strike thru, blinking 
char. blank-out char., and 
programmable cursor. Software 
includes a CP/M compatible 
driver and a powerful terminal 
simulator. 

VBS is available in several 
configurations. Retail prices 
start at $375 kit, SHO assembled. 
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2716/2 > EPROMs TMS 
4016 2K RAMs. id sock- 
ets can be disabled. Separate 
run/stop and single step switches 
allow system evaluation without 
the benefit of a front panel. 

CB2 also features an 
MWRITE signal. firmware 
vector jump, and an output port 
(о control 8 extended address 
lines (allowing use of more than 
65K of memory). Jumper 
options generate the new IEEE 
5-100 signals to insure future 
S-100 compatibility. 

Retail price— 5210 Ки, 
$275, assembled. 


Our line. CPU, Video. I. O. RAM, 
EPROM. EPROM Programmer. 
Music, Prototyping. Terminator. | 
Extender. and Mother boards. 
Available assembled or as kits. 


i wit! 3 t! 


ption that the on-board 
| RA M hart ten n increased from 
256 bytes to a full IK. 


It also features an optional 
2K of 2708 EPROMs, power-on/ 


reset vector jump, MWRITE, 


parallel input port with status 
and DIP switch addressing. 

Retail price— 5159 kit, 
$219 assembled. 
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2116 Walsh Avenue 

Santa Clara. CA 95080 14081 246-2707 
Send for our free brochure and find 
out why SSM has become the favorite 
of discerning Hobbyists and OEMs. 
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mainframe power 
your micro system 
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Announcing a new information /communication 
network to add power and utility to your microcomputer 


Now, you can access with your 
microcomputer a powerful informa- 
tion processing and data communi- 
cation network. It's called THE 
SOURCE. 

With THE SOURCE, you can get 
more use and value from any micro 
system at a very low price. 

Through your telephone, you can 
get instant access to the United Press 
International wire service, all major 
stock exchanges, the New York Times 
Consumer Data Base... and dozens 
of other useful and powerful informa- 
tion resources through an easy-to- 
use keyword and key term indexing 
system. 


The New York Times Consumer Data 
Base is at your fingertips . . . with simple 
key term indexing. 
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In short, THE SOURCE can revolu- 
tionize your personal and business 
life .. . and multiply the value of your 
micro a thousand times! 


Information and communi- 
cation resources you can 
use every day. 


THE SOURCE is not a toy... and 
is not to be confused with the collec- 
tions of computer games and other 
individual software offerings. 

Instead, THE SOURCE is a care- 
fully selected on-line library of the 
most useful information and com- 
munication resources available today. 

Need to make travel arrangements? 
THE SOURCE can give you the com- 
plete schedules of all U.S. airlines, 
plus available hotel rooms, restaurant 
reviews, entertainment information, 
and even the weather forecast in all 
major U.S. cities. And, you can in- 
stantly charge your reservations to 
your credit card directly from your 
terminal! 

Need help with your personal fi- 
nances? THE SOURCE gives you 
complete personal accounting ser- 
vices including checkbook balancing, 
income tax preparation assistance, 
and much, much more. 

And for your business, THE 
SOURCE offers accounts payable 
and receivable, general ledger, pay- 
roll, a simplified data base manage- 


The latest news, weather, sports, and 
features from United Press International 
... With keyword search. 


ment system, list compilation and 
management systems, order entry, 
sales commission reports, cash flow 
analysis, and much more. 

Need to keep abreast of fast- 
breaking news? THE SOURCE gives 
you an instant link with the United 
Press International wire service to 
give you the full story, hours before 
the SEVEN O'CLOCK NEWS! 

Need information on persons, 
places, or events? THE SOURCE 
gives you immediate Key term access 
to the New York Times Consumer 
Data Base containing over 5,000 
abstracts. 

Need to communicate instantly with 
a friend or associate? THE SOURCE 


provides you with an immediate па- 
tionwide terminal-to-terminal com- 
munication ability at a cost lower 
than telegrams, express mail, or 
courier services. 

(This service alone will more than 

pay for the modest cost of THE 

SOURCE). 

Need up-to-the minute stock mar- 
ket reports? THE SOURCE goes 
even further and gives you instant 
reporting on stocks, precious metals, 
bonds, commodities, and other im- 
portant markets... plus valuable 
background reports on selected cor- 
porations, industry trends, and other 
vital subjects. 


Multiply the storage and 
computing power of your 
micro system. 


When you need greater capacity 
and speed for larger or more com- 


Communicate instantly to any other 
SOURCE user in the U.S. for as fittle as 


4.66 per minute! 
plex computing jobs, TRE SOURCE 


is your perfect back-up. 
With unlimited capacity and no 


charges for CPU time, THE SOURCE 


can execute your largest jobs and 


most complicated programs in several 


languages including EXTENDED 
BASIC, FORTRAN, RPG II, and 
COBOL. Plus you get text editing, 
debugging systems and much more 
.,. ata fraction of the cost of adding 
more stand alone capacity to your 
present micro system. 


Immediate compatibility 


with your personal computer 


Using a low-cost acoustic coupler 
or modem and a telephone (a local 
call from over 250 U.S. cities), THE 
SOURCE is compatible with almost 
all micro systems including: 


APPLE COMPUCOLOR 
PET NORTH STAR 
TRS-BO OHIO SCIENTIFIC 
HEATH ЕХІрҮ 

ALTAIR СНОМЕМСО 
IMSAI 


(For other systems, please write for 
information.) 
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Get immediate access to all stock ex- 
change information, foreign currency re- 
ports, commodities and much more! 


Awesome power at a modest 
price 


The low cost of THE SOURCE 
comes as a surprise to everyone. The 
world of information of THE SOURCE 
can be accessed for $15.00 per hour 
(prime time) and only $2.75 per con- 
nect hour at night, weekends and 
holidaysi* 

At this low price, the entire family 
can use THE SOURCE's many re- 


sources without a dent in the pocket- 
book. 


A no obligation introduction 
to the source. 


Now is the time to discover how 
THE SOURCE can put a world of 
knowledge and entertainment at your 
fingertips. Use the по obligation free 
coupon below to get the details of 
how you can take advantage of THE 
SOURCE. 


Complete airline schedules and travel 
information are as near as your terminal. 
You can reserve and charge your ticket 
and travel accommodations instantly. 


"Non-prime lime соппесі hours аге 6:00 p m to 7:00am [local time) Monday Ihrough Friday 
and all day Saturday. Sunday and holidays Non-prime connect time is $2 75 an hour The 
prime time usage charge ıs $15 ОО an hour. There 1s a minimum monthly charge of $5 00 
and disk storage charges are calculated а! 3-1/3 cents/2048 character block/day 


stand Гат under no obligation. 


MAKE: 
MODEL: 


IHHSUURGE 


Information Utility 


The SOURCE 
Free Information Request 


Please send me your FREE information guide to THE SOURCE. I under- 


ГІ | currently have a personal computer: 


O Please send me information on compatible microcomputers and data 
terminals including the special low-cost terminal equipment pack- 
ages offered by THE SOURCE. 


NAME: 
ADDRESS: 
CITY: 
STATE: ZIP: 
Please mail this coupon to: B2/80A 


Telecomputing Corporation of America 
1616 Anderson Road LJ McLean, Virginia 22102 
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Letters 


8086 Software Needed 


| am interested in designing systems 
based on 8086 processors. Does anyone 
have some useful systems software to 
sell? I am particularly interested in file- 
handling software and operating systems 
in general. ] am interested in purchasing 
source listings and І am prepared to visit 
software houses on my next trip to the 
US. 


Martin Healey 

Computer Systems Consultant 
9 Ennerdale Close 

Penylan, Cardiff CF2 5NZ 
GREAT BRITAIN 


Battle of the Buses 


In the October 1979 “BYTE News," 


page 107, Sol Libes contends, in an item 
about the S-100 bus, that "those who 
wish to have a machine capable of get- 


ting the maximum benefits of micropro- 
cessors must go the S-100 route." While 
Mr Libes was comparing the 5-100 bus 
to all-in-one systems, such as the TRS-80 
and PET, his statement leaves out a 
number of computer systems with as 
much capability as S-100 systems, 
perhaps more in some cases. For exam- 
ple, the SwIPC 5/09 and the Ohio 
Scientific Challenger III Series are two 
systems that come to mind. The former 
uses a 6809 processor with the SS-50 bus 
(see October BYTE, inside front cover), 
and the latter uses 6800, 6502, and Z80 
processors and apparently OSI's own 
bus (see back cover, same issue). Both of 
these systems have a 20-bit address bus 
for large memories. SwTPC and several 
other companies make SS-50 bus 
systems using the 6800. Other non-S-100 
bus systems include the Heath H8 and 
H11. Any of these systems, and pro- 
bably others that 1 have left out, can be 
as good for serious personal computer 


5-10 times faster... 


and more! 


Meet Pascal/Z/" the fast, flexible compiler with 
higher speed, greater efficiency and improved debugging: 

в True 7-80 native code Pascal compiler — 5-10X faster 
than competing P-code implementations — по interpreter 


required. 


в The only multi-tasking Pascal — produces ROMable 


re-entrant code. 


а Optimized for fastest execution — recognizes and 


exploits special cases. 


а Easily transportable — all hooks to your system made 


through support library. 


п Includes standard floating point package. Single 
copy on CP/M-compatible disk includes compiler, 
companion macro-assembler & source of the library, $395. 
OEM licenses available. Write or call for more information. 


шел етш 


Ithaca Intersystems Inc., 1650 Hanshaw Road/P O. Box 91, 
Ithaca, NY 14850/607-257-0190/TWX: 510255 4346 
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users as any S-100 bus computer. The 
5-100 bus is not the only possible route. 

Mr Libes also writes that "the 5-100 
bus is not processor dependent." This 
statement is debatable, in spite of the ex- 
istence of S-100 boards for a number of 
microprocessors. Several signals on the 
5-100 bus are generated ONLY by the 
8080. Any other processor must be 
"bent" into generating (or responding to) 
these 8080-specific signals. 

Personal computing could use a truly 
processor-independent bus. I feel that 
the 5-100 bus will not be totally satisfac- 
tory in this role. 

The mention of specific products in 
this letter does not necessarily constitute 
endorsement of these products. My 
point is simply that there are other buses 
besides the S-100, and that systems using 
these other buses can be just as capable 
as S-100 systems. 


Jim Howell 
5472 Playa Del Rey 
San Jose СА 95123 


Author Libes replies: 

Thank you for your letter regarding 
my comments оп S-100 systems іп the 
October BYTE News column. Despite 
the views expressed in your letter, I still 
stand by my view that "those who wish 
to have a machíne capable of getting 
maximum benefits of microprocessors 
must go the S-100 route." I agree with 
you that 55-50 and OSI Challenger Ш 
systems offer more power than inte- 
grated systems such as the TRS-80, Ap- 
ple and PET. However, they still leave 
much to be desired compared to S-100, 1 
will explain shortly. 

Further, 1 also stand by my statement 
that "the 5-100 bus is not processor 
dependent," The fact is that presently 
there are manufacturers selling six dif- 
ferent 8-bit processor boards (8080, 
8085, Z80, 6502, 6800 and 6809) and 
five different 16-bit processor boards 
(9900, LSI-11, 8086, 28000 and Pascal 
Microengine) for S-100 systems. This 
means that eleven microprocessors have 
already been interfaced to the 5-100. I 
do not know of any other systern with 
this processor independence. Many of 
these microprocessors could not even be 
interfaced to buses such as the SS-50 or 
OS! without sacrificing performance. 

When it comes to maximum power 
and flexibility the S-100 offers the 
following advantages over all other 
systems: 


© More software available, There are 
several times more languages, 
operating systems and applications 
packages for 5-100 systems than for 
any other system. 


WHY WE'RE NUMBER 


If you did not get our 52 page 1980 
ENGINEERING SELECTION GUIDE in the 
January issue of BYTE, send $1.00 for 
your copy today. 


PRIORITY ONE ELECTRONICS 
16723-B ROSCOE BLVD. А 
SEPULVEDA, CA 91343 
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€ There are currently close to two 
dozen different manufacturers of 
5-100 mainframes and about fifty 
manufacturers of over 400 5-100 
plug-in boards. This is many times 
more than for any other system. 

Ө There is greater computer power 
capability with S-100. What other 
system has direct addressing of up to 
16 megabytes of memory (24 address 
lines) and 64 K input/output ports 
(16 address lines), up to eleven vec- 
tored interrupt lines, up to sixteen 
masters on the bus (with priority), up 
to twenty-three plug-in slots on the 
motherboard, up to 10 MHz clock on 
the bus, plug-in operator front panel, 
and more. 

€ The S-100 bus is now standardized by 
the Institute of Electrical and Elec- 
tronic Engineers (IEEE) assuring con- 
formance among manufacturers. 


Regarding your reference to the H8 
bus, note that Heath has discontinued 
production of this unit, Besides, it was 
dedicated exclusively to the 8080 and 
therefore was destined to an early death. 
The Heath H11 is essentially the same 
as and uses the same bus specifications 
as a Digital Equipment Corp LSI-11. Few 
other firms support the LS]-11 with pro- 
ducts within the price range of the 


typical hobbyist. The hardware and soft- 
ware facilities, compared to the 5-100, 
are limited and expensive. 

Again, thank you for reading my col- 
umn and I welcome any further com- 
ments you wish to make regarding my 
opinions. 


Sol Libes 


Pi in the Sky 


As I get older, I forget more and more 
often that the "tricks" | sometimes use 
may not be common knowledge. ] have 
recently come across several short pro- 
grams that evaluate т to five or six 
decimal places. These are good pro- 
grams, and I salute their authors. І, 
however, use the shortest of all pro- 
grams for т and would like to pass it 
on. It gives an approximate answer that 
is in error by 27 parts in 100 million. 
Since this is well within the allowable . 
error of most computers, [ use it without 
hesitation in all computer programming 
expressions. 

Here goes. To enter т accurate to six 
decimal places, write in its place 
1/(113/355), That's all there is to it! The 
value of that expression is 3.14159292, 
while т is 3.14159265 . . . . 


Self -Indexing 
Query System 


ШЕЛІ 


Wow! How'd АП That Stuff get In There? 


0 OTER 
ОК 
ВОХ 14694 
SAN FRANCISCO 94114 
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This little gem was taught to me for 
use on the slide rule, back during the 
1940s. I pulled it out of my mernoirs 
recently when I got my first microcom- 
puter. 

Please note that the denominator is 
easily remembered as the first three odd 
integers, doubled. The order of their ap- 
pearance is obvious. 


Emory W Sprenkle Jr 
POB 542 (53 Allen Rd) 
Billerica MA 01821 


Keep Telling It Like It 15... 


Thank you for the November editorial 
regarding pseudoscience and biorhythms 
in particular. It was certainly refreshing 
to have a hobbyist magazine of BYTE's 
reputation so clearly delineate be- 
tween harmless biorhythm algorithms 
for the sake of computing recreation and 
the unscientific Foundations of 
biorhythmic theory. Too many sup- 
posedly educated and intelligent people 
seem to have fallen into the "computer 
generated, therefore true . . ." trap you 
described. Perhaps you have caused 
some of them to critically examine the 
unsupportable premises of biorhythmic 
theory. Now if I could just get the cam- 
pus radio station to stop broadcasting 
horoscopes... 


Thomas Dolash 

Assistant Professor of Physics 
Physics and Engineering Dept 
Vincennes University 
Vincennes IN 47591 


Good Humor Needed 


І have found your magazine to be 
very educational and of excellent 
quality. I look forward to getting the 
new issue each month. However, I have 
a suggestion that I think might make 
your magazine even better and would be 
enjoyed by all your readers. Why not 
add a "Jokes & Riddles" column and a 
comic strip or two, and maybe a few 
"one-framers"? I realize that your 
magazine tries to present a serious ap- 
proach, but I think that this addition 
would be a plus, and a bit of humor 
would make it more fun for everyone, 
So how about it? 


William P Carlson 
Rosewood Cir 
North Syracuse МҮ 13212 


You would not believe the number of 
unsolicited cartoons we get that are an- 
chored in the dark ages of computing 
prior to personal computing. 

Ihe problem is finding cartoon and 
humor generators who also understand 
the current era in computing. . . .CH E 


clearly readable printouts 


clearly remarkable price 


The5625'" Heathkit H14 Printer. You'll pay hundreds 
morefora printer with its features. 


Where else can you buy a microprocessor- 
based printer with the H14’s features and 
copy quality for under a thousand dollars? 


The Heathkit H14 prints up to 165 charac- 
ters per second, one full line every two 
seconds. 


5 x 7 dot matrix and finest quality impact 
printhead give you clear, easy-to-read 
images. 


All functions are microprocessor-con- 
trolled for reliable performance and more 
efficient use of your computer. 


FREE CATALOG 


See the complete line of 
Heathkit Computer Products, 
including printers, video terminals, floppy disk sys- 
tems and software, in the new, 104-page Heathkit Cat- 
alog. It describes nearly 400 exciting kits for your 


You get: 

e Standard 96-character ASCII set — UPPER 
and lower case. 

ө Operator or software selectable line 
width: 132, 96 and 80 characters per 
line. 

e Compatibility with any computer having 
К5-232С or 20 MA current loop serial 
interface with handshaking. 

ө Sprocket paper feed, with adjustable 
spacing, keeps paper moving smoothly. 

е "Paper out" and “paper jammed” sig- 
nals prevent loss of data. 
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e Selectable baud rates from 110 to 4800. 


e Convenience of standard fan-fold paper, 
2.5 to 9.5 inches wide. 


ө Chrome wire rack keeps paper neat. 


Price includes connecting cables, paper 
rack and ribbon. Just add paper and you're 
ready to run. And service on the H14 is 
close by at any of 55 Heathkit Electronic 
Centers throughout the U.S. 

Complete details on the remarkable H14 
are in the newest, free Heathkit Catalog. 
Send for yours today or pick one up at your 
Heathkit Electronic Center. 
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home, work or pleasure — all at build-it-yourself sav- 
ings. Send for yours today or pick one up at your 
Heathkit Electronic Center? where Heathkit Products 
are displayed, sold and serviced. See your white pages 
for center nearest you. 


zin kil form, F.O.B. Benton Harbor, МІ. Also available completely assembled at $895 F.O.B. Benton Harbor, МІ. Prices are subject to change without notice, 


tUnils of Veritechnology Electronics Corporation 


Heathkit 


Heath Company, Dept. 334-622, Benton 


А First Look at 
Graph Theory Applications 


What do the following problems 
have in common? 


€ Finding the shortest route between 
two particular cities on a compli- 
cated road map. 

® Finding the shortest route between 
any two cities on a road map. 

9 Selecting a set of roads that con- 
nects all the cities on your map and 
has less total mileage than any 
other such set. 

& Calculating the maximum amount 
of liquid that can flow through a 
system of interconnected pipelines 
per unit of time. 


These four real-life problems can 
be interpreted in terms of graph 
theory and can be solved by 
remarkably simple and efficient pro- 
grams. The problems belong to a 
much larger category of operations- 
research problems; these were 
selected as examples because of their 
comparative simplicity. Algorithms 
for solving such problems along with 
the necessary background for under- 
standing them will be examined. 

While our terminology follows that 
of Narsingh Deo, our programs are 
quite different from his. If you 
become interested in solving more 
graph-theoretic problems on your 
own, you will find his book a stimu- 
lating introduction. (See Graph 
Theory with Applications to 
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Michael Ashbrook 
Helmut Zinn 
Wilhelm Epstein Str 27 
6000 Frankfurt am Main 50 
WEST GERMANY (BRD) 


Engineering and Computer Science 
by Narsingh Deo, Prentice-Hall, Inc, 
1974.) 


Fundamental Technology 
and Concepts 

A graph consists of a set of vertices 
(singular: vertex) and a set of edges 
that connect the vertices. In the 
previous examples the cities are the 
vertices and the roads are the edges. 
In drawings and diagrams the vertices 
of a graph are shown as dots or as 
tiny circles; the edges are shown as 
lines. A vertex and an edge are said to 
be incident if they touch. This rela- 
tion of being incident holds the graph 
together. 

А digraph (short for directed 
graph) consists of a set of vertices and 
a set of directed edges. Real-life 
examples of digraphs include systems 
of canals in which the water flows 
from point to point only in the 
downhill direction, electric networks 
in which the current flows only in one 
direction, and systems of one-way 
streets. The vertex from which a 
directed edge starts is called the initial 
vertex of the edge; that would be the 
point at the higher end of a canal. The 
vertex at which a directed edge ends is 
called the terminal vertex of the edge; 
that would be the point at the lower 
end of the canal. 

Remember that each edge is inci- 
dent (touches) with exactly two ver- 


tices, therefore every directed edge 
has exactly one initial and exactly one 
terminal vertex. A vertex can be inci- 
dent with several directed edges, 
therefore the same vertex can be the 
initial vertex of one edge and the ter- 
minal vertex of another edge. See 
figure 1 for an example of a digraph. 

Unless explicitly stated, all graphs 
and digraphs that are discussed are in 
one piece. That is to say, that for any 
two vertices there is at least one way 
to travel back and forth between 
them along the edges of the graph. 
Graphs (both directed and undir- 
ected) with this property are said to 
be connected. Disconnected digraphs 
are not discussed in this context 
because they can be treated as a set of 
connected digraphs. 

For a similar reason, this article 
will concentrate on digraphs. À graph 
can usually be replaced by a digraph 
with the same set of vertices and 
exactly two directed edges, going in 
opposite directions, for every 
undirected edge of the original graph. 

There are many ways to represent a 
digraph in a computer. Each method 


About the Authors 


Michael Ashbrook became interested in 
operations research after first studying 
mathematics. Helmut Zinn became involved 
with small computers through his work in elec- 
tromechanical engineering, Both collaborate a! 
the Technische Hochschule in Darmstadt. 
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Figure 1: Example of a digraph (directed graph) that has seven vertices and twelve 


directed edges. 


has its advantages and its drawbacks; 
each has its applications. The two 
basic methods used to encode a 
digraph will now be discussed. 


A Matrix Called DIGRAPH 
Consider a digraph containing a 
certain number of vertices n,. The n, 
vertices of this digraph are repre- 
sented by the natural numbers from 
1 to n,. The edges of the digraph are 
represented by the entries of an n, by 
п, matrix called DIGRAPH. If the 
digraph has a directed edge from the 
vertex i to the vertex j, then the entry 


DIGRAPH(, j) of matrix DIGRAPH 
that is in the i-th row and the j-th 
column has a nonzero value, 
DIGRAPHU(, j)#0. If there is no edge 
from vertex І to vertex j, the matrix 
entry DIGRADPH(i j) is 0. 

The matrix DIGRAPH can be used 
to store additional information about 
the digraph. If DIGRAPH is the 
mathematical model of a road map, 
the nonzero entries can be used to 
represent the distance from city i to 
city j. If you need to store no more 
data about an edge than the two ver- 
tices i, j which it connects, then the 


TURN-ON! 


Now have full computer control of up to 256 lights, appliances and even wall 
switches without special wiring. The SciTronics REMOTE CONTROLLER permits 
direct control of the inexpensive BSR remote line-carrier switches sold by Sears, 


Radio Shack and many others. 


HOW IT WORKS: Writing 3 control words to the controller board sends one of 6 in- 
structions over the a-c line to the desired switch. The instructions include any 
remote on, off, all off, any light bright, dim, or all on. Reading the board tells if 


busy. 
FEATURES: 


ж FULL 5-50 COMPATIBILTY —all lines fully 
buffered, board address dip switch select- 


able to span 65K. 


ж FULL TRS-80-1 COMPATIBILITY —board 
housed іп attractive woodgrained case with 
power supply and connector cable allows 
direct connection іо TRS-80-l expansion port. 

* COMPATIBLE WITH OTHER SYSTEMS —com- 
bination of on-board select switches and 


APPLICATIONS: 


complete connector wiring Information 
allows ease of use with Apple Il, PET, КІМ, 
SYM, HEATH HB, plus others. 

Ж SYSTEM SELECT SWITCHES— chose active 
high or low inputs, addressed or 1/0 drive, 
parallel or serlal entry, non S-100 inputs like 
VMA, clocking on any transition. 

Ж SIMPLE TO USE— sample software Included 
for all systems listed, all IC's socketed. 


Ж Make your entire home, business or apariment "computer controlled" 
* Save energy by controlling lights and appliances 
Жж Control lights and alarms for security systems 


REMOTE CONTROLLER BOARD 


$159. 


ENCASED SELF POWERED 


CONTROLLER FOR TRS-80-1 


$184. 


remote switches noi included 


Send check or money order to: 


SciTronics Inc. 
523 S. Clewell St., P.O. Box 5344 
Bethlehem, PA 18015 


(215) 868-7220 


Please list system with which you plan to use controller. 
Master Charge and Visa accepted. PA residents add sales іах. 
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A directed graph (digraph) 
consists of a set of vertices 
and a set of directed edges. 


ЛИПИД 


presence of the edge in the digraph is 


usually indicated by setting 
DIGRAPH(i, j) 1. 
The matrix DIGRAPH is best 


suited for small-scale applications 
which involve no more than roughly 
fifty vertices. A digraph with n, ver- 
tices. can be stored as a matrix that 
requires (n,)? storage locations. 


Disadvantages of 
Matrix Storage 

In large-scale applications involv- 
ing several hundred vertices, the 
matrix DIGRAPH often becomes 
sparse (or sparsely populated). The 
proportion of entries that are equal to 
zero increases. This happens because 
the real-life structures that are being 
stored as digraphs have relatively few 
edges compared to the number of 
edges which they could have. 

Every town in the United States 
could be connected with all of the 
other towns by a direct road. As a 
practical matter, however, any given 
town is linked directly to only a few 
neighboring communities. Therefore, 
the DIGRAPH matrix of the total 
road system consists almost entirely 
of zeroes that mean nothing but the 
absence of a direct road between most 
combinations of two given towns. 
This matrix is very large and cannot 
be stored efficiently. 


Increasing Storage Efficiency 

In order to solve large-scale 
problems using a limited amount of 
storage space, a more efficient way of 
storing digraphs is necessary. Space 
should not be wasted on Os that repre- 
sent nonexistent edges. 

As before, the n, vertices of the 
digraph are represented by the 
numbers 1 to n,. The edges are listed 
as pairs of numbers; the edge from 
vertex i to vertex j is shown as the 
pair (i, j). 

Suppose the digraph has a certain 
number of edges, п,, then these edges 
can be expressed as an n,-by-2 array 
called EDGE. Each row (i, j) of the 
EDGE array specifies one edge; the 
first entry i stands for the edge's 
initial vertex i, and the second entry j 
stands for the terminal vertex } of the 


who play the 
computer 
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Verbatim: 


Virtuoso performers at 
computer keyboards deserve 
the ultimate in recording 
quality. That’s why you 
should specify Verbatim 
brand diskettes, minidisks, 
cartridges and data cassettes 
for your computer or word 
processing system. 


At Verbatim, the whole mes- 
sage is quality. We specialize 
in digital data recording media 
and have become the world 
leader by setting the standards 
for flawless, dropout-free 
magnetic media. Every size, 
every format, and available 
everywhere. Order them from 


your computer supplies dealer. 
Simply specify Verbatim. 


For the name of your nearest 
Verbatim distributor, call: 


800-538-1793 
In California call: 
(408) 737-7771 collect 


Verbatim Corporation 
323 Soquel Way 
Sunnyvale, CA 94086 


In Europe: 

Verbatim S.A. 

Case Postale 296 

1215 Genéve 15 
Switzerland 

Telephone: 41(22) 34-90-55 
Telex: 22647 ITGE CH. 
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LAST EDGE IN LIST WITH THIS INITIAL VERTEX 
LAST EDGE IN LIST WITH THIS TERMINAL VERTEX 


edge. If there is more information to 
be stored concerning the edges, then 
columns can be added to EDGE. 

For the sparse digraphs that are 
being considered, the amount of 
storage space needed for EDGE is kn, 
rather than n,?; where k is the average 
number of edges per vertex in a given 
digraph. 

The price for this significant saving 
in space is an increase in access time. 
To find all the edges incident with a 
vertex i in DIGRAPH, simply scan 
the i-th row and the i-th column of 
DIGRAPH. To find all the edges inci- 
dent with vertex / in EDGE, scanning 
the entire list is necessary. Since all of 
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POINTER 


= END OF CHAIN 
3 30 34 — 3 OE 


EDGE NUMBER 


INITIAL POINTER LINK 
TERMINAL POINTER LINK 


the programs rely heavily on finding 
the edges that are incident with a 
given vertex, it pays to trade a little 
storage space for a reduction in access 
time. 

To cut down on the access time, 
add a column of initial pointers and a 
column of terminal pointers to 
EDGE. You can spare yourself need- 
less confusion if you always remem- 
ber that these pointers refer to the 
positions of edges in the list EDGE 
and not in the digraph itself. 

The initial pointer of a particular 
edge (i, j) refers to the last edge 
preceding the current edge (i, j) in 
EDGE that has the same initial vertex 


Figure 2: Portion of a digraph as 
represented by the list-oriented data struc- 
ture. The arrows connecting the entries in 
the three lists (2-by-2 arrays) show the 
logical connections in storage that repre- 
sent the structure of the digraph. The 
arrows сап be read as “points to." 

In the list EDGE, after the identification 
number of the edge, two numbers that 
specify the initial and terminal vertices of 
that edge are found. For example, edge 3 
has initial vertex 30 and terminal vertex 


34. 

In the list POINTER, each edge number 
has associated with it two other numbers 
that refer to positions of edges in the list 
EDGE (not in the digraph itself). The ini- 
tial pointer of an edge refers to the last 
edge preceding the current edge that has 
the same initial vertex as the current edge. 
For example, the fourth entry in the 
POINTER list shown here points to the 
entry 3 in the EDGE list, showing that 
edge 4 has the same initial vertex as edge 
3. The terminal pointer of an edge refers 
to the last edge preceding the current edge 
that has the same terminal vertex as the 
current edge. 

In the list VERTEX, for each vertex in 
the digraph, there is an entry that tells the 
number of the last row of EDGE in which 
the current vertex appears as the initial 
vertex. There is also an entry that tells the 
number of the last row in the EDGE list ín 
which the current vertex appears as a ter- 
minal vertex. For example, observe that 
the last edge with initial vertex 30 is edge 
5; the last edge in EDGE with terminal 
vertex 30 is edge 2. 


i as (i, j). If (i, j) is the first edge in 
EDGE that has the initial vertex f, 
then the initial pointer of (i, )) has the 
value zero. 

The terminal pointer refers to the 
last edge preceding (i, )) in EDGE 
which has the same terminal vertex j 
as (i, j). If (i, J) is the first edge іп 
EDGE with the terminal vertex j, then 
its terminal pointer has the value 
zero. 

In order to reduce the access time 
further, establish a list called 
VERTEX in the form of a 2-Бу-п, 
array. The i-th row of VERTEX 
stands for the i-th vertex of the 
digraph. The value of VERTEX(i, 1) is 
the number of the last row of EDGE 
in which i appears as the initial 
vertex. The value of VERTEX(, 2) is 
the number of the last row in EDGE 
in which i appears as a terminal 
vertex. 
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b Hard Disk Drive! 
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Up to four 18Mb Winchester- Display terminal Letter-quality or dot Horizon VO flexibility 

type hard disk drives matrix printer allows exparision to 
meet your needs 


Unsurpassed Performance and Capacity! 

North Star now gives you hard disk capacity and process- 
ing performance never before possible at such a low 
price! Horizon is a proven, reliable, affordable computer 
system with unique hardware and software. Now the 
Horizon's capabilities are expanded to meet your growing 
system requirements. In addition to hard disk perform- 
ance, the Horizon has I/O versatility and an optional hard- 
ware floating point board for high-performance number 
crunching. The North Star large disk is a Century Data 
Marksman, a Winchester-type drive that holds 18 million 
bytes of formatted data. The North Star controller inter- 
faces the drive(s) to the Horizon and takes full advantage 


1440 Fourth St. 
Berkeley, CA 94710 


(415) 527-6950 TWX/Telex 910-366-7001 


NorthS 


North Star Computers Inc. 
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of the high-performance characteristics of the drive. Our 
hard disk operating system implements a powerful file 
system as well as backup and recovery on floppy diskette. 


Software Is The Key! 


The Horizon's success to date has been built on the qual- 
ity of its system software (BASIC, DOS, PASCAL) and 
the very broad range and availability of application soft- 
ware. This reputation continues with our new hard disk 
system. Existing software is upward compatible for use 
with the hard disk system. And, with the dramatic increase 
in on-line storage and speed, there will be a continually 
expanding library of readily available application software. 
For more information, see your North Star dealer! 


HORIZON — HD-1 SYS-1N 


Horizon computer with 64K Complete Horizon HD-1 plus 
RAM, 2 quad capacity mini 80 x 24 display terminal and 
drives and one HD-18 hard NEC Spinwriter printer $13,239 
disk drive $9329 

HD-18 SYS-1A 

Additional 18Mb hard disk drive Complete Horizon HD-1 with 

for expansion of HD-1, or your 80 x 24 display terminal and 
present Horizon $4999 Anadex printer $11,319 


BYTE February 1980 23 


10,000 
9000 
8000 
7000 
6000 
5000 
4000 
3000 
2000|- 


STORAGE SPACE (IN BYTES) 


1000 


0 
10 20 30 40 50 50 70 80 90 100 
NUMBER OF VERTICES (п, ) 


Real-life structures pro- 
duce digraphs that have 
relatively few edges. 


The list-oriented digraph represen- 
tation is illustrated in figure 2. 


Searching the Lists 

Suppose you want to find those 
edges that have í as their initial 
vertex. Look at VERTEX(:, 1); if its 
value is zero, there are no such edges 
in the digraph. If its value is some 
nonzero value x, the first such edge is 
found in the x-th row of EDGE. If the 
value of the edge's initial pointer, 
PTR(x, 1), is zero, there are по more 
such edges in the digraph. (POINTER 
is a reserved word in our BASIC inter- 
preter, so we have to use the abbre- 
viation РТК.) If PTR(x, 1) equals 
some nonzero value y, the next such 
edge is Found in the y-th row of EDGE 
and the new pointer іс found in 
РТЕ(у, 1). 

Continue to follow the pointers 
from edge to edge until a pointer with 
the value zero is found, which tells 
you that you have now found all the 
edges that have f as their initial 
vertex. If you substitute the value 2 
wherever 1 occurs in the preceding 
paragraph, then there is an adequate 
explanation of the systematic search 
for all edges that have i as their ter- 
minal vertex. 

The same scheme that has been 
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Figure 3: Graph showing storage space requirements (st) of a digraph plotted as a func- 
tion st(n,) of the number of vertices (n,) in a given digraph. It should be assumed that 
four bytes are required to store a decimal number. 

The upper curve (black) shows the function st(n.) when you use the method of storing 
your digraph representation in the matrix DIGRAPH. 

Storage requirements of the list-oriented storage scheme vary according to the 
number of edges (n). The equation is st{n,,n,) = 2n,+ 4n,. If the digraph has some con- 
stant k times as many edges as it has vertices (represented by the equation 
и. = kn, then the equation of storage space becomes 

st(n,) = 2n, + 4kn, = (4k + 2)n, 
The curve for the case k=3 is shown іп red (when there are three times as many edges as 
vertices), and the curve for k=5 is shown in blue. 

One fact illustrated by this diagram is that the list-storage approach is more efficient 
in use of storage space than the matrix approach sa long as the digraph being stored has 
few edges compared to the number of edges that it could have (a sparsely populated for 
just sparse} digraph). In terms of the equations here, sparseness means that k is much 
smaller than n,. The list-oriented storage method becomes relatively more efficient than 
matrix storage as digraphs become more sparse. 


Listing 1: The digraph input and concatenation program in BASIC. This program was 
developed on an Exidy Sorcerer computer system. 


10 REM bo odo d b d bod b dr o d td b oh rbd eee E E Fh еа в * 
20 НЕМ : 
30 REM ° DIGRAPH INPUT AND CONCATENATION 


40 REM F 
50 REM 1 
60 REM ; 
70 REM қ 
80 НЕМ , 
90 REM вәзевгегечавегевзайшвио Фбтежтежесзтізіікьізжеіфгғаағагедететеа 

100 KEM READ AND LINK EDGE LIST 

INPUT “NUMBER OF VERTICES"; NV 

INPUT "NUMBER OF EDGES “4 NE 

130 DIM VERTEX(NV, 2) 

REM УЕНТЕХ(У, 1) = EDGE WITH У AS INITIAL VERTEX 

REM VERTEX(V, 2) = EDGE WITH V AS TERMINAL VERTEX 

180 DIM EDGE(NE, 2), PTR(NE, 2) 

REM EDGE(E, 1) = INITLAL VERTEX OF EDGE E 

180 REM EDGE(E, 2) = TERMINAL VERTEX OF EDGE E 

190 REM PTR(E, 1) = NEXT EDGE WITH THE SAME INITIAL VERTEX 
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200 REM PTRIE, 2) = NEXT EDGE WITH THE SAME TERMINAL VERTEX 
210 | FOR E21 TO NE 

220 PRINT E; "EDGE (INITIAL VERTEX, TERMINAL VERTEX) “; 
230 INPUT EDGE(E, 1), EDGE{E, 2) 

240 NEXTE 

290 REM SETTING UP THE POINTERS 

260 REM L=] IMPLIES INITIAL POINTER OR VERTEX 
270 REM L=2 IMPLIES TERMINAL POINTER OR VERTEX 
280 FORL=1TO2 

290 FOR E=] TO NE 

300 V=EDGE(E, L) 

310 IF VERTEXIV, 1) THEN PTR(E, 1) =0: GOTO 330 
320 PTR(E, L) = VERTEXI(V, L) 

330 . VERTEXIV, L)=E 

340 NEXTE 

350  NEXTL 

360 PRINT 

370 PRINT " VERTEX LIST"; 

380 PRINT TAB(20); "EDGE LIST"; 

390 PRINT TAB(40); "POINTER LIST" 

400 N=NV: IF NV<NE THEN N=NE 

410  FORIS1 TON 

420 IF I» NV THEN GOTO 440 

430 PRINT ІУЕНТЕХЕ, D; VERTEX(I, 2); 

440 IF I2 NE THEN GOTO 470 

450 PRINT ТАВ(20);ЕОСЕС, 1); EDGE, 2); 

460 PRINT TAB(40XL;PTR(L 1};PRT(L 2); 

470 PRINT 

480 МЕХТІ 

490 END 
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“Intelligence” is the latest intelligent 
reason to choose Marksman disks. 
Century Data's Marksman bi i nd Winchester 
capacity and reliability , 
to the mini/micro 
marketplace. 
Systems designers 
haven't seen anything 65-5 
else like it for the KQ 
before or since. Whats 
more, it's available. E 
Апа now it has the intelligence to match — a 
storage system interface that's built right in. 
Intelligence gives you an even bigger headstart 
on incorporating Winchester into your system 
than before. Interfacing now takes only 4 or 5 
days instead of 4 or 5 months. 
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Already, we've had customers up and running 
diagnostics on Marksman in less than a day and 
systems which were shippable to users in less 
than a month. 

Апа Century provides the application infor- 
mation to make your software job quick and 
inexpensive. Give us a call today and well help 
you bring 10, 20 or even 40 MB on line smartly. 


^ хол ‘AY 


Century Data Systems, 1270 N. Kraemer Blvd., 


Anaheim, CA 92806. Phone: (714) 632-7500. 


WE FEEL LIKE A NEW COMPANY 
, Century Data Systems 


А Xerax Company 
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Listing 2: A sample execution of the program of listing 1 using data fram figure 1. An 
interpretation of the output is given in figure 2. 


RUN 

NUMBER CF VERTICES? 7 

NUMBER ОЕ EDGES  ? 12 

EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 

EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 

EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 

EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 

EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 

EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 
? 


EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 
EDGE (INITIAL VERTEX, TERMINAL VERTEX) ? 
? 
? 


шш Сс — Ch бл b&w A 


10 EDGE (INITIAL VERTEX, TERMINAL VERTEX) 


VERTEX LIST EDGE LIST POINTER LIST 
1 2 0 I ча 1 90 
256 213 210 
а 4 32 3 220% 
4 B 9 424 430 
510 5 525 5 4 0 
612 8 63 2 6 01 
7 012 734 7 6 4 

8 4 6 в 0 0 

95 4 9 0 7 

10 5 7 10 9 0 

116 3 11 O 3 

12 6 7 12 11 10 
READY 


START (LINE 100) 
INPUT NUMBER OF VERTICES (NV) (LINE 110) 
NUMBER OF EDGES (NE) 


DECLARE VARIABLE DIMENSIONS (LINE 130) 
VERTEX (NV,2) 


EOGE (NE,2) 
PTR (МЕ,2) 


INPUT EDGE SPECIFICATIONS (LINE 210) 
(INITIAL VERTEX, TERMINAL VERTEX} 


DO WHILE £ VARIES FROM I TO 2 (LINE 250) 
LINK INITIAL POINTERS (L:I) AND 
LINK TERMINAL POINTERS (1-2) 


V2 EDGE (EL) 
И = INITIAL OR TERMINAL VERTEX OF EDGE £ 


IF VERTEX (И 2*0 (LINE 310) 


HAS VERTEX NOT BEEN 
CONCATENATED 
PREVIOUSLY 


? 


SET POINTER TO 
CHAIN END 


SET POINTER TO THE 
NEXT PREVIOUS EDGE 
WITH THE SAME INITIAL 
(OR TERMINAL) VERTEX 
PTR (E,L 1*0 PIR (6,42: VERTEX (VL) 


VERTEX (Pe Е 
CONCATENATE EDGE WITH VERTEX LIST 


UNTIL Ғ<МЕ (FOR ALL EDGES FROM 1 ТО NE} 


OUTPUT VERTEX, EDGE, PTA (PRINT ALL LISTS)(LINE 360) 
STOP (LINE 490) 


Figure 4: A Nassi-Schneiderman chart showing the algarithn: used by the BASIC pro- 
gram of listing 1. Nassi-Schneiderman charts are a system of stylized flowcharts that are 
designed for use with structured programming techniques. The chart is read from top to 
bottom. Line numbers refer to lines in the BASIC program in listing 1. 
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introduced to store digraphs can be 
used for storing undirected graphs by 
ignoring the distinction between 
initial and terminal vertices and 
pointers. In the case of undirected 
graphs, a single pointer would serve 
as well as two pointers and occupy 
less storage space. If you are enter- 
prising, you can work out the details 
of this variation and write the appro- 
priate program yourself. Figure 3 
compares storage requirements. 


Generating Lists Under 
Program Control 

Have you wondered why the lists 
have been searched from bottom to 
top and why the pointers are linked 
backwards? By doing so, you can 
simplify the task of generating the 
pointer lists. 

The Nassi-Schneiderman chart 
given in figure 4 shows the logic 
followed by the BASIC program of 
listing 1. Here is some additional 
explanation. Numerals refer to line 
numbers in listing 1. 


300 Assume that you are linking the 
initial pointers (with L=1), The 
initial vertex of edge E is stored 
in У, 

310 If the vertex number V has not 
been recorded as ап initial 
vertex up to now, you have 
found the end of its chain of ini- 
tial pointers. Skip line 320 
because there is no previous 
pointer to link up with. 

320 If V has been previously record- 
ed as an initial vertex, get the 
location of its earlier occurrence 
in EDGE from VERTEX and set 
the initial pointer PTR(E, 1) of 
edge E to point to this location. 

330 Record the location E of V in list 
EDGE in VERTEX(V, L). This is 
the lowest location of V in 
EDGE that is known at this 
time. If V occurs again as an ini- 
tial vertex further down in 
EDGE, this lower location will 
be recorded. 


Graph Applications 

Some obvious examples of graphs 
and digraphs that occur in the real 
world have been mentioned: com- 
munication and transportation net- 
works. There are more abstract 
systems that also have an undirected 
or directed graph structure. 

Complicated projects consisting of 


Sometimes the true value of a product fails to relate to 
its selling price. Van 'Gogh's paintings once sold fon less 
than $1,000. Base 2/5 MODEL 800 printer sells for lots 
less than $1,000, but it does more than printers costing 
twice its price: (and a lot more than a Yan Gogh 
painting). 

Besides being beautiful to look at, the MODEL 800 


prints up to six different character fonts with embedded, 


elongation in any of five line densities (72, 80, 96, 120 
and 132 characters per line), prints up to three copies 
and is equipped with a long-life cartridge ribbon. With 
such versatility as four interface modes (IEEE 488, in- 
dustry standard parallel, 20ma current loop and RS232), 
baud rates up to 19,200, and with accommodations for 
115VAC or 230VAC operation, the MODEL 800 matches 
any system decor. 
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"Asa үре of further neW world refinemant, the MODEL 


800 can be optionally equipped with high speed paper 


‘advance and graphics output, a versatile fractor feed 


mechanism, terminal buffer:memory, tabs and form feed. 


Requiring Only a square. foot of space, the MODEL 800 
is smaller then its contemporaries; its rugged aluminum 
construction js designed to stand the test of time. 


Isn't it filme you added a new masterpiece to your 


collection? 


Recommended retail price: 


Standard MODEL 800; .. $499 

- High.speed paper advance 50 

Tractor methanism 50 

Terminal buffer memory 50 
"LILL., А! , S2634 / [71 a) өзе - 4344 M 
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FOR THE VERY BEST IN 
NORTHSTAR® COMPATIBLE SOFTWARE 


DATA BASE MANAGERS 
SPECIALII $10.00 OFF of Selector-ili C2 


ЅЕЕСТОВ-Ш C2: SuperSoft is proud to offer the Selector-Ill C2 at а special $10.00 
discount, Selector Ili allows instant recall of any record using any information item in the 
record. This makes Selector-lll the most powerful Data Base Management System in 
micro-computers today! You сап define в data format and begin antering your data in 
minutes. Helps bring applications on line in hours instead of months. (Note: Salector-!ll C2 
requires CP/M and C BASIC-2, not supplied - also 48K Ham required for some applications) 
Selactor-Ill C2 is: $335.00 ($10.00 off listi}. (Manus! alona: $20.00) 


INSURANCE AGENTS 


CRE - Client Record System. A complete program package for the Insurance agent. CRS 
will provide you with very fast online access to your client recorda, print reports and mail 
labels, and give you all the information you will need to increase your seias through the 
use of CRS as s MARKETING TOOL. 

CRS stores а complete record for each client that includes the name, addrass, telephone 
#, ве weil as provisions for customer f, salesman # and up to six policies lexpandable, if 
naeded). Write for details. 

CRS comes with two(2) user's manuals, ona for the owner, and one for office person- 
nell (minimal system: one drive, 40K RAM starting 2000Н) 6 250.00 (Manual: $40.00} 


TEXT PROCESSORS 


TFS -Text Formatting System. At last в full featured text processor for NorthStar that you 
can raly on! TFS has left & right margin justification, page numbering, chaptering, page 
headings, centering, paged output & MORE. Supports powerful text manipulation inclu- 
ding: global & local 'saarch and change,' file merges and block moves. This means that 
you can restructure your text file at any time to look tha way you want it to, you can aven 
chain' files together from disk for documents larger than your current memory. 

TFS is completely ‘load end so’ therefore you can start using it at once. You get twoi2) 
user's manual: one із a Quick Start manual to get you going in minutes, the other Із ап in 
per of TFS. (TFS requires RAM from ООООН to 2000H) $75.0D (Manual only: 


SPEECH SYNTHESIZER SOFTWARE 


‘ANGLOPHONE’ - Lets any 8080/280 computer convert ordinary Engliah into phonetic 
codes to drive Votrax, computalker, and TRS-80 Voice aynthesizea. This із s hardworking, 
teated program suitable for use in the most demanding situations. [Details below). Inquire 
for specific prices and media. 


COMPUTER AIDED INSTRUCTION 


M i 8 5 - Microcomputer instructional Support System. A complete, self-contained CAI | 


packaga applicable to home, school or business education. Includes everything naeded то 
create s sophisticated computer learning environment. MISS allows ona to create any typa 
lasson complete with wrong answer branching, re-test, and complete record keeping. Tha 
studant is prompted 100% of the way and need have no spacial knowledge. А special 
feature is the optional use of a unique algorithm which separates spelling errors from incor- 
reci responses. Absolutaly no programming knowledge is requirad. MISS is completely 


Interactiva and maintains complete records on any number of students and lessons | 
limited only by disk space}. MISS is a completely flexible system that will allow you to | 


dither create lessons or to purchase pre-programmed lessons which run under MISS. Com- 
plate with user's manual....$40.00 (Manual alone: 510.00) 


ASSEMBLERS 


ARIAN - A complete BOBO assembler that interfaces directly to your DOS. ARIAN is com- 
pletely ‘load and go". Features include: dynamic fila and RAM allocation, custom disk and 
RAM command capability, several library routines directly accessable by the user. Also, в 
complete text editor, and system executive. ARIAN is both powerful and easy ta learn ang 
use; it ia ап assembler that you can grow with. Comes complete with e 51 page user's 
manual (ARJAN requires RAM from ООООН to 2000H) $50.00 (Manual alone: 4 10.00} 


АНАМ Utility Package - Several disk based utilities. Includes в complete DEBUG 
Package: $50.00 


PROGRAMMING LANGAUGES 


A Pascal - This is famous Chung/Yuen ‘tiny’ Pascal. FAST - ELEGANT - STAUC- 
Pascal great for high speed applications. Compiles to 8080 code that executas ир to 25 
times faster than BASIC. You also receive SOURCE to ‘tiny’ Pascal written іп Pascal. This 
meane that you can compita the compiler! Add features, relocata, atc. (you will need 38K 


to do this) 840.00 


UTILITIES 


D E B E - (Does Everything But Eat!) This із ө must for NorthStar user's. You can: COM- 
РАСТ & EXPAND BASIC programs. Compacting removes unnecessary spaces and 
"e. This savea money and makes programs run faster. Expanding puts them back 
again. 

Cross-reference BASIC programs by varisbles and transfer atatements. 

Global substitutions of variebles and transfer statements. 

Formatted print outa of BASIC programs ss wall. $40.00 


SPECIFY SINGLE ОҢ DOUBLE DENSITY 
TRS-80 COMPATIBLE SOFTWARE 


‘Tiny’ Pascal FOR TRS-80 


Now you too can have Pascell The famous Chung/Yuen ‘tiny’ Pascal has been specially 
designed for the TRS-BOI The full power and elegance of ‘tiny’ Pascal із at your command. 
Programa written in ‘tiny’ Разса! run at least 4 times faster than the same program in 
BASIC! ‘tiny’ Pascal is also а great way to learn Pascal programming, & fun too. 

Best of all, you only need a 16K Level ІІ TRS-BO! No disk із required. The ‘tiny’ Pascal 
operating systam is self-contained and very easy to use. 

‘Tiny’ Pascal is a subset of standard Pascal & includes: RECURSIVE PROCEDUAE/FUNC- 
TION, IF THEN ELSE REPEAT/UNTIL, ‘PEEK’ & ‘POKE’, WHILE DO, CASE, MORE! {Plus full 
graphics for your TAS-80}. 

You can save and losd programs to and from tape in both source or compilar form. 

You get all this and more, plus a user's manual for $40.00 


SPEECH SYNTHESIZER SOFTWARE 


‘ANGLOPHONE’: At last you сап take complete advantage of your TRS-BO voice syn- 
thesizer. Forget about cumbersome phonetic codes. With ‘Anglophone’ you сеп simply 
use ordinary English. Complately interfaces with BASIC, or just about any other program- 
ming language. ‘Anglophone’ applias sophisticated pronunciation rules to transform nor- 
mai English spelling into speech using the TRS-BO Voice Synthesizer. Minimum hardware: 
uem Voice Synthesizer. Comes complete with user's manual and test program. 


(217) 344-7596 


ALL ORDERS PREPAID OR C.O.D. 
ILLINOIS RESIDENTS ADD 5% SALES TAX 


Energy-Miser 


Energy-Mieer is a complete heating/cooling analysis progrem for your home, office or | 
business! With Energy-Miser you can calculate heat loss because of poor insulation, leaky | 
doors and windows, poor Xi and more. With Energy-Miser you can predict the | 

o 


annua! savings on your utility bills for various improvemants or modifications, including: 
use of solar power, better insulation, opening and closing drapery, etc. 

But there is evan mora: Enargy-Miser can also calculata your Raturn on Investment. That 
is, you can find your braak point for converting to solar, for insulating better, etc. Enargy- 
Miser aven takes into consideration the Energy Tex Credit! Energy-Misar ів а program 
designed to save your money! 

Energy-Miser із а provan program written by а professional and includes a complete 
user's manual for $22.50. (Minimum System 16K Laval 11, No Disk Required} 


"TALKING TERMINAL’: The 'Talking Terminal’ program tums a TRS-8O into s tatk- 
ing computer terminal. Tha ‘Talking Terminal" program receives input from s remote com- 
puter and converts it to Spoken words. Its many user options include: Instant Replay, spall- 
ed аревсһ, ailant or pronounced punctuation, and more. Minimum hardwara: f 16K, 
Vaice Synthesizer, RS-232C board and axpansion interface. ....8 145.00 


SWER/OFT 


P.O. Box 1628 
Champaign, IL 61820 


D. Local and global variables plus procedure and function independence make ‘tiny’ | 


thousands of interdependent tasks are 
often planned with the aid of graph- 
theoretic methods. The tasks can be 
considered as the vertices of a 
digraph; their interdependencies can 
be expressed as directed edges. 

This approach allows managers to 
visualize the problems about which 
they must make decisions, and gives 
the managers the opportunity to 
delegate routine work to the com- 
puter. The maximum and minimum 
times for project completion and the 
effects of delays upon parts of the 
project or upon the whole project can 
be calculated by simple software 
routines. 

The first large-scale project to 
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which these methods were successful- 
ly applied was the development of the 
Polaris missile system. Today, use of 
project networks is a standard 
management technique. 

If you are interested in applying 
graph theory to the social sciences, 
you should read Structured Models: 
An Introduction to the Theory of 
Directed Graphs by Harary, Nor- 
man, and Cartwright. 


Closing Observation 

This article cannot end without 
observing that almost all users of 
computers are intimately familiar 
with one form of directed graph, the 
flowchart. m 
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Ive finally found a personal It's not surprising 


| that professionals 
| 7 | % get excited about the Compucolor II. It's 
computer I re ! ect. a totally-integrated 8080A system 
| with full color graphics display, built-in 51K mini- 
Compucolor I 9 disk drive, and the best cost performance ratio 


available in a personal computer. 

The complete system 1s only $1895* And that price includes BK user RAM, RS-232C 
compatibility and random access file capabilities. 

Our 8 foreground and background colors will boost your comprehension, while 
introducing you to an exciting new dimension in BASIC programming. The vector graphics 
have 16,484 individually-accessible plot blocks. And the 13" diagonal measure screen gives 
you 32 lines of 64 ASCII characters. You also have the flexibility that comes with 16K 
Extended Disk BASIC ROM. 

Compucolor П offers a number of other options and accessories, like a second disk 
drive and expanded keyboard, as well as expandability to 32K of user КАМ, Of course we 
also have a whole library of low-cost Sof-Disk™ programs, including an assembler and 
text editor. 

Visit your nearest computer store for details. Апа 
while you're there, do some comparison testing. With all 
due respect to the | 
others, once you see it,| „„ іре A 
you'll be sold on the C» Compucolor 
Compucolor II. Corporation 


eS. Domestic Price 
Includes exira software packages 
Unretouched photo of recen 


Intecolor Drive + Тесһектоду Ран Айга *IMereross, Georgia 30092 ° Telephone 404/449-5996 
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/ОРІР--/ TAR 
Super-Sort 


and 


Word-Master 


are now available on 


TRS 80 


and 


Heath 89 


For more information and the name of your nearest dealer, contact MicroPro International Corporation. 
Dealer / Distributor / O.E.M. Inquires Invited 


MICROPRO INTERNATIONAL CORPORATION 
1299 4th Street, San Rafael, California 94901 


Telephone (415) 457-8990 Telex 340388 
Runs under Оюна Research СР M ar ita denvalivas, m 48K RAM Nole: MicroPro offers a reward for reporting and successful prosecution ol unauthorized copymg. 
GP ‘mM ва Trademark of Digita! Research 
Ward Star, Super Son and Word Master are Trademarks of MicroPro International Corporation TRS 80 is a Trademark of Tandy Corporation Heath 89 15 a Trademark of Heath Corporalicn 
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MicroPro International Corporation 
'' Professional Quality Software Ди tien (екі On, Жам” 


-STAR 


THE BEST GETS BETTER! Yes, in just a few months, thousands of users now know that 
WORD-STAR™ is the word processing product that truly transforms the performance of Z-80, 
8085, and 8080 microcomputers into a class with systems costing far more. Look at these 
recent enhancements: Print spooling; directory; foreign language adaptability; microspace 
justification; mailing list merge; CP/M*1.4, 2.0 & MPM compatible, and more. Examine our 


features and order yours now! 
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5250/25 
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For more information and the name of your nearest dealer, contact MicroPro International Corporation. 
Dealer/Distributor/O.E.M. Inquires Invited 

MICROPRO INTERNATIONAL CORPORATION 

1299 4th Street, San Rafael, California 94901 


Telephone (415) 457-8990 


"Runs under Digital Research CP/M or its derivatives, in 49K НАМ 


Telex 340388 


Note: Micro Pro olfers a reward for reporting and successtui prosecution of unauthorized copying. 
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A Computer-Controlled 


Wood Stove 


"Come inside, Roger, and get out 
of the cold." I held my kitchen door 
ajar as he crossed the front yard 
towards me. Great clouds of leaves 
blown by the cold wind furiously 
encircled him. The landscape was 
stark and gray, and all weather in- 
dicators pointed toward an impen- 
ding snowstorm. 

Roger, a local electrician, had come 
by to discuss some electrical work I 
needed done on a new garage I was 
building. As he stepped through the 
doorway he remarked, "Sure looks 
like snow. Have you got enough gas 
for your Jeep in case you need to 
plow yourself out of this wilderness?" 

Roger's remark reminded me that 
the terms "picturesque" and "remote" 
are often synonymous when describ- 
ing a home in Connecticut. The only 
place [ had been able to buy a house 
with more than half an acre of land 
was 25 miles from civilization. And 
while Roger's controlled, old Yankee 
humor prevented him from laughing 
out loud as he spoke, the thought of 
me, basically a kid from the city, 
independently plowing my 300 yards 
of driveway seemed to produce a 
slow-forming look of amusement. 

The Jeep he was referring to was 
about 20 years old and was used only 
for plowing. I rather enjoyed the 
straightfoward task of rearranging 
snow with it. А certain spirit of ex- 
citement came over me each time I 
stepped into the driver's seat and 
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Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


asked myself the all-important ques- 
tion posed by every adventurer: “1 
wonder if this heap will start?" 

My neighbor, who shares the chore 
of plowing, thought [ was a sissy 
when I finally added lights to the Jeep 
for night driving. Somehow, not see- 
ing the rocks makes hitting them 


Photo 1: The Hydrostove is installed in 
the corner of the Circuit Cellar. Take note 
of the two copper pipes coming out the 
rear of the stove into the wall. The pipes, 
which are buried behind the wall and 
above the ceiling, go to the furnace, which 
is 35 feet away. 


more fun for him. I never did ask him 
how he had broken the driveshaft the 
previous year. 

I continued my masochistic 
thoughts of the Jeep. "It should be 
okay," I said, "but frankly, if it 
breaks down, I think [I'll just hiber- 
nate in the cellar for the winter." 

Roger still had not taken his coat 
off as he added, "You might expect to 
enjoy such an arrangement, but ] 
think you will find that you need out- 
side services more than you think." 

"Give me an example." 

Roger uncomfortably shrugged his 
shoulders. Something other than the 
conversation was bothering him. 

“Oil is a good example. You heat 
with oil, right? How do you propose 
to fill your oil tank if the truck can't 
get down the driveway? I'll bet this 
glass barn you have here almost re- 
quires a direct pipeline to the 
refinery." 

I did not exactly relish having my 
contemporary home called a glass 
barn but there was some merit to his 
statement. I retorted, "Who needs..." 

Roger interrupted me in mid-state- 
ment. "Speaking of heat... what are 
you running here, a sauna?" 

"Take your coat off, Roger. Maybe 
then you won't be so hot. I’m not so 
sure you even need both the wool 
shirt and sweater you have on." 

Tossing his coat across to the 
nearest chair and tugging on his 
sweater, he continued. "Whenever 1 
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Photo 2: Logs up to 24 inches in length are 
placed in a grate which consists of water- 
filled tubes. 


visit anyone during the winter I 
presume their house is at 60 degrees 
like mine. It must be 12 degrees out- 
side, and..." he walked over to the 
thermostat, "according to this it's 75 
degrees in here!" 

"| don't usually have it this warm, I 
was just testing the heating system 
now that it's computer-controlled." 

"What's there to control? Turn the 
oil burner on longer and it gets hot- 
ter." 


"Who said anything about an oil 
burner?" 

"Electric heat is even worse!" he 
quickly added. 

"We have oil heat... but it hasn't 
been on for two days. АП I have now 
is one wood stove." 

Roger's momentary blank stare and 
open mouth were instantly replaced 
with a look of disbelief. Standing 
there by the thermostat he quickly 
scanned the room. With extreme 
skepticism he replied, "What are you 
handing me? А twelve-hundred- 
square-foot room, twelve-foot ceil- 
ing, three hundred square feet of glass 
and seventy-five degrees? I don’t see 
any stove!” Roger walked over to a 
hot-air duct near one of the windows, 
stooping down and holding his open 
palm over the opening he exclaimed, 
"Wood stove, phooie! There's hot air 
coming out of this duct. You have the 
oi] burner on!” 

“Мо, Roger. І have a wood stove 
down in the Circuit Cellar that is 
plumbed directly into the central 
heating system.” 

"А wood stove? In а hot-air 
heating system?” 

"Well actually, Roger, my heating 
system is both hot water and hot air, 
and the wood stove heats water. It's 
called a hydronic wood stove." 

"What the heck is a hydronic wood 
stove?" 

Roger was definitely at a loss for 
words. I put my hand on his shoulder 


Photo 3: In operation, the heat from the fire warms the water in the tubes. This is a 
relatively small fire. The fire box is usually filled. 
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and said, "Think of it as Yankee 
ingenuity. Come on downstairs and 
I'll explain how it works." 


А Hydronic Wood Stove 

A hydronic wood stove is just what 
the name implies. It is a wood stove 
that heats water. The particular wood 
stove that І have is trade-named 
Hydrostove and it is made by Hydro- 
Heat Division, Ridgeway Steel, POB 
382, Ridgeway PA 15853. Photo 1 
shows it installed in the corner of the 
Circuit Cellar. 

The Hydrostove looks like an 
ordinary wood stove. It is con- 
structed of cast iron and weighs about 
400 pounds. The difference between it 
and a regular wood stove is in the 
method of heat removal from the 
burning wood and the ability to chan- 
nel the energy output into the central 
heating system. 

А regular wood stove produces 
only radiant energy and is generally a 
one-room heater unless fans or con- 
vection registers are employed to 
spread the heat around. The surface 
temperature of such stoves can 
approach the temperature of the 
burning wood itself, and great care 
must be taken to keep combustible 
material more than 4 feet away. 

Typical wood-stove operation is to 
put in a full load of wood, get it good 
and hot (warming up the room to 
around 75? F), and then close the 
dampers to reduce the heat output. 
This is the only way to keep the room 
from becoming unbearably hot. An 
unfortunate byproduct of this process 
is that a slow, smoldering fire creates 
creosote buildup in the chimney. 
Since only the area directly around 
the stove is heated, it is likely that an 
adjacent room will be terribly cold 
unless fans are used to blow the heat 
around. 

The Hydrostove looks like a regu- 
lar wood stove, but it operates quite 
differently. Rather than a solid cast- 
iron grate, the hydronic stove's 
firebox is a network of water-filled 
pipes. These pipes completely encircle 
the fire, with the burning wood being 
placed directly on the pipes. Photos 2 
and 3 demonstrate this. The inlet and 
outlet of this water jacket are acces- 
sible through two pipe fittings on the 
rear of the stove. (Since I knew that I 
wanted a hydronic stove when I built 
the Circuit Cellar, I had the pipes in- 
stalled behind the brick wall and 
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Figure 1: Diagram of the hydro/air, oil/wood 


heating system in use by the author. 


through the ceiling. The oil burner is 
about 35 feet from the Hydrostove.) 
When a fire is started in the stove, the 
heat is extracted through the water 
rather than being radiated directly 
into the room. 

With dry, hard wood, the stove 
generates about 62,000 BTU per hour 
(with an additional 12,000 BTU per 
hour going up the chimney) and is 
quoted by the manufacturer to be 
about 85% efficient. I cannot say at 
this time exactly how much of this is 
transferred to the water as opposed to 
how much is radiated. I can only state 
my experience: with the stove burn- 
ing at full capacity for 6 hours, the 
brick wall 1 foot from the stove is on- 


Note: The heating system in this 
article is installed in my home and 
was built to my specifications. I do 
not intend this as a general con- 
struction article, but rather a 
documented discussion of the ele- 
ments of the system with emphasis 
on the controls involved. I must 
point out that while this article 
specifically describes a computer- 
controlled hydro heating system, 


36 February 1980 © BYTE Publications Inc 


ly warm to the touch, and wood can 
be piled next to the stove (about 2 
inches away) with no possibility of 
ignition, For this same 6-hour period, 
the Circuit Cellar temperature will 
never exceed 75? F unless a higher 
temperature is set on the central 
heating system thermostat. You 
would definitely know that it is a hot 
stove, but anyone inspecting the rag- 
ing fire inside is usually quite sur- 
prised how little heat is felt in com- 
parison to a regular wood stove. 


А New England Experiment— 
First, the Basics 

The heating system shown in figure 
1 is commonly called a hydro/air 


general use of a Hydrostove does 
not require the sophisticated con- 
trol I have outlined. It is only the 
unique combination of machinery 
and an empirically determined 
operating algorithm that suggests 
ease of operation through com- 
puterization. In truth, the com- 
puter's primary value is in the ad- 
dition of a significant measure of 
safety rather than the convenience 


BURNER CONTROL ON/OFF 


HYDRONIC WOOD STOVE 
APPROX. 50,000 BTU/HR TO WATER 
АМО 12,000 BTU/HR RADIATED 


WOOD FIRE 


system. It consists of an oil hot-water 
boiler and hot-air heat distribution. 
The oil burner heats water, which in 
turn circulates through a hot-water 
heat exchanger. À fan blows over the 
heat exchanger coils and circulates 
the hot air through the ducts to each 
room. Such a system combines the 
even-temperature, residual-heating 
benefits of a hot-water circulator with 
the pleasant, humidified, filtered 
warmth of a hot-air system. À third 
zone of baseboard heat was added 
when the Circuit Cellar was built. 
Perhaps the best way to start is to 
explain how an oil-fired hot-water 
heating system works. Neglect for a 
moment zones 1 and 2 and the 


implied. Through its attachment as 
a supervisory controller, the сот- 
puter can more accurately main- 
tain safe operating temperatures 
and dump excess heat in an over- 
temp condition. As of the time of 
this writing, two cords of wood 
have been burned in the stove 
testing this complete system and 
the result has been safe, satisfying, 
and reliable operation. 


> free 


VISA 


а ғ | Р | 
d Й | й | ln 


New Products 
Texas Instruments 
99/4 Home Computer 


Superior sound, color and graphics; 
low price includes 13" color monitor, 
built-in equation calculator, 16-bit 
CPU, TI BASIC with 13 digit preci- 
sion and more! 


Call for price! 


Televideo 920B 


uL 


WSS 


Low-cost terminal loaded with fea- 
tures: full-function keyboard plus 
11 special function keys, field re- 
verse, reverse blanking, character 
insert and delete, line insert апа 
delete, line/page erase, line/page 
send, self-protect mode, self-test, 
full 24x80 display, ASCII keyboard! 


Call for price! 


Zenith Z-89 
All-in-One Computer 


Two 280 microprocessors, built-in 
mini-floppy drive, 25x80 display, 
upper and lower case, direct cursor 
addressing, 16K, expandable to 48K! 
DOS supports MICROSOFT BASIC 
and Assembly languages. 

Call for price! 


= freight! 


MicroWorld Attacks Inflation With 
Free Freight, Low Pricing... 


MicroWorld introduces the most attractive 
mail-order offer in the computer industry. 
The nation's largest inventory, plus our 
own automated order processing, allows 
us to pass along unrivaled cost savings. 
And now, as an additional measure to 
counter inflation, we offer free freight on 
any product featured on this page. We'll 
pay the surface freight on all pre-paid 
products in this ad, to any of 18,000 U.S. 
tariffed locations. Мо handling charges, 
add-on costs, insurance fees or credit 
card fees! Most items are in stock for fast 
delivery at exceptional discounts! 


Soroc 10 120 


High quality, 
text editing ter- 
minal, 73-key 
board, built-in 
2K RAM, R5232 
interface. 


$789 


Comprint GP Low priced 
electrostatic 

į % matrix printer, 

VE 4748 2 225 cps; ideal 

for personal 

— computers, or 


professional 
| | applications 
| requiring sec- 
$499 ond printer. 
Heath WH14 


Fully assem- 
bled impact 
printer, 5x7 dot 
matrix, RS232; 
spracket feed 
adjusts to form 
sizes 


Acoustic mod- 
em with origi- 
nate or answer 
modes over 
phone lines; 
compatible 
with any Bell 
103 modem. 


Gentronics 730 


Callfor price! : 


Call us before you buy anywhere else. 
Find out their total cost. Then compare 
with our low, freight-free price. Our industry- 
trained staff stands behind every order. 
We're the source you can trust. We grew 
up with the microelectronics revolution. 
We helped pioneer its growth. Our Free 
Freight program, our attractive pricing, 
and off the-shelf delivery areour "thanks" 
to the thousands of satisfied computer 
users who made MicroWorld the world's 
leading mail-order source for micro- 
computers and peripherals! 


Hazeltine 1500 7x10 matrix, 
baud rates to 
19,200; full Кеу- 
board with nu- 
meric pad, ail 
128 ASCII 
codes. Excel- 
lent warranty! 


Callfor price! 


150 cps, HS 
232C tractors, 
3" to 15" form 
width; bi-direc- 
tional printing. 
An industry 
standard. 


$1589. 


100 cps, paral- 
lel, 3-way feed, 
80 character 
buffer... the 
new price lead- 
erin small print- 
ers from Cen- 
tronics. 


Callfor price! 


North Star Horizon 


Quad- or double- 
density kits avail 
able while supply 
lasts! 


Call for price! 


p 
il... 

Т) 
| EN a il 
И ҒИ 


F 
Ж. 
Ё 


HERE'S WHAT THE DOCTOR 
PRESCRIBES FOR YOUR 
AlLiNG MICROCOMPUTER: 
muLiSP from the Soft Warehouse 


© Over 80 primitively defined LISP 
functions. 


© Infinite precision integer arithmetic 
expressed in any desired radix base 
from 2 through 36. 


® Automatic dynamic memory manage- 


ment performed by an efficient gar- 
bage collector. 


Ө Flexible but structured program con- 
trol constructs including an extended 
COND and multiple exit LOOP. 


Ө Extremely fast execution speed 
achieved by the use of shallow bind- 
ing, address typing, and а closed 
pointer universe. 


The Soft Warehouse can fill your pre- 
scription with the muLISP-79tm Soft. 
ware System. It is fully integrated into 
the popular CP/Mtm Operating System 
and available for a number of different 
drives, 

If Math Anxiety is your affliction, 
we also offer the muMATH-79tm 
Symbolic Math System. Read about it 
in the August '79 issue of BYTE, 

Call or write us directly for more in- 


formation. . 
©Copyright Tbe Soft Warebouse 1979 


= 


P.O. Box 11174, Honolulu, Hawaii 96828 
Telephone (808) 734-5801 


JB ^ February 1980 © BYTE Publications Inc 


Hydrostove in figure 1. Think of it 
strictly as the oil burner connected to 
one circulator pump and the zone 3 
baseboard. This is essentially what 
many homes have. There may be 
multiple rooms, but only one circula- 
tion loop. 

Most people think that the thermo- 
stat on the wall turns the oil burner 
on. Actually, this thermostat only 
controls the on/off operation of the 
circulator pump; it generally has no 
direct connection to the burner itself. 
Operation of the boiler depends upon 
the temperature of the water flowing 
into the heating coil section and the 
temperature setting Т, of the aquastat 
(water conduit thermostat). Water 
flows from the hot-water boiler to the 
baseboard and is drawn back through 
the circulator pump to the boiler 
again. If the temperature of this water 
is greater than the aquastat setting, 
the burner stays off. If however, the 
temperature is below T4, the burner 
turns on, adding heat until the water 
in the loop reaches T4. Usually T4 has 
a wide hysteresis; the high and low 
limit of variation is separated by 
about 20? F. For most boilers the low 
setting is 160? F, and the high is 180? 
F. The hysteresis reduces the frequen- 
Cy of oil burner starts. 

To get heat in a room, you turn up 
the wall thermostat, which starts the 
pump. Ás the water moves through 
the baseboard, it loses heat to the 
room. The water is then reheated by 
the oil burner. 

Now, consider the addition of the 
Hydrostove as shown in figure 1. 
Any water circulating through zone 3 
will necessarily pass through the coils 
of the stove if valves A and B are 
opened and C is closed. This circula- 
tion in itself does nothing to the 
operation of the heating system. If, 
however, you build a fire in the 
Hydrostove as in photo 3, heat is 
added to the water returning from the 
baseboard and flowing into the 
boiler. If the fire is large enough, the 
temperature of the water flowing out 
of the Hydrostove is greater than Ty, 
the oil burner never turns on, and the 
house will effectively be heated by the 
Hydrostove. 

There are a few other considera- 
tions. Unlike the oil burner which can 
be selectively turned on when heat is 
needed, once the wood stove is on, it 
runs for quite a while and the heat 


must be continuously removed; 
otherwise, the water in the pipes will 
turn to steam. Pressure-relief valves 
will keep the system from exploding, 
but who wants a steam bath in their 
living room? In a single-zone system, 
the circulator pump must remain on 
until the fire is out. In a gravity-feed 
system, the pump must stay on until 
the fire is lowered to the point where 
the water stays below the boiling 
point and can effectively be radiated 
by the heating loop. 

Consider the Hydrostove as a con- 
tinuous source of heat. If the 
Hydrostove is cranked up to produce 
40,000 BTU per hour, then 40,000 
BTU per hour must somehow be 
removed. The task of heat dumping is 
much easier on a multi-zone system. 
Take for example, three zones with 
capacities of 40,000 BTU, 30,000 
BTU, and 20,000 BTU, respectively. 
Whether or not a room thermostat is 
calling for heat, you must turn on 
either the pump for zone 1, or the 
pumps for both zones 2 and 3. Con- 
sider the case when zones 2 and 3 are 
used as heat dumps. If the zone 1 
thermostat were to trip suddenly, the 
control system would have to make a 
choice. It could add zone 1 to the pool 
and share 40,000 BTU among three 
zones or immediately drop zones 2 
and 3 off the line and send everything 
to zone 1 until it reaches its ther- 
mostat setting again. While the 
previous choice can easily be made, 
load sharing is an interesting con- 
sideration. It is much easier to switch 
zones on and off while performing 
load sharing than to try to directly 
control the heat output of the wood 
fire to any degree. 

An additional complication occurs 
when using heat exchangers. Heat 
exchangers cannot effectively transfer 
heat unless the blower is on. The fans 
in these units are thermostatically 
controlled. When the water flowing 
through the exchanger reaches a set 
temperature, the fan turns оп, 
extracting heat. There is considerable 
delay and overshooting in the opera- 
tion of these units. While the average 
hourly heat transfer of a heat 
exchanger might be 40,000 ВТО, it 
may be 10,000 BTU with the blower 
off and 50,000 BTU with it on. In a 
quick heat-dump situation, it is 
sometimes necessary to override the 
blower thermostat and force the 
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MicroSource dealer near you. 


1425 W. 12th Pl. - Tempe, AZ 85281 - 602-894-9247 
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Photo 4: The computer I/O interface for the heating control system is attractively hous- 
ed. It includes a display of either the input or output temperature of the Hydrostove and 
a real-time status display of the circulators and blowers. 


blower on to maintain stable condi- 
tions throughout the rest of the 
system. 


Using a Hydrostove 

How much you benefit from the 
addition of a hydronic wood stove 
depends quite heavily on the rest of 
your heating system. Above all, it 
must be capable of taking the full heat 


Control Outputs 

Signal Type 

TC, Contact closure 
200 mA 


Te, Contact closure 
200mA 

TC, Contact closure 
200 mA 

F, Solid state relay 

5 A 220 VAC 

Fi Solid state relay 

5 A 220 VAC 

ХҒЕН Contact closure 

5A115 VAC 


Inputs 
Status 


output of the wood fire. This can be 
62,000 BTU per hour. Since my oil 
burner is rated at 120,000 BTU per 
hour, and І had added the third zone 
of baseboard to the Circuit Cellar, I 
concluded that the connection would 
be quite safe. 

My usual method of manual opera- 
tion is to use the stove only on very 
cold days and to build as large a fire 


Function 
Circulator pump - zone 1 
Circulator pump - zone 2 
Circulator pump - zone 3 
Heat exchanger blower 

zone 1 
Heat exchanger blower 


zone 2 
Oil burner power 


Function 
О pump off 
1 pump on 


0 blower off 
1 blower on 


range 40° to 240° F 


4° to 115° C 


Table 1: Computer I/O lines used with the heating control system. 
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as possible. It is initially started with 
both dampers open, but once the fire 
is going strong the flue damper is 
closed to reduce the amount of heat 
going up the chimney. At the time the 
fire is started, the zone 1 circulator 
pump is turned on continuously with 
a switch, overriding the motor-start 
relay. This keeps some water flowing 
through the stove at all times. Zones 
2 and 3 are normally left in their “heat 
on demand" thermostat-controlled 
mode. If the Circuit Cellar cooled 
down and its circulator pump kicked 
in, it would be drawing heat from the 
stove along with zone 1. 

Our house is large, but given my 
method of use, no single heating zone 
can sustain the ful] output of the 
Hydrostove for long periods of time. 
Generally, the water temperature will 
be between 75? and 90° C. То main- 
tain а 20? to 22° C (68° to 72° F) 
temperature through the house on a 
very cold day, I have to keep the fire 
box continually filled. This means 
filling the stove with wood every 3 to 
4 hours. (Before you choke and com- 
pare it to 12 hours for a regular air- 
tight stove, remember that I am talk- 
ing about heating a whole house). 
After a few hours of use, even in this 
large house, the temperature in the 
rooms in zones 2 and 3 will reach the 
wall-thermostat set points, no longer 
continuously demanding heat from 
the stove. This leaves all the heat go- 
ing to zone 1. 

Soon, the temperature of the water 
coming out of the wood stove starts 
to climb above the safe high limit of 
88? C (measured 35 feet away at the 
furnace). When the indicator hits 
around 98? C, a loud noise can be 
heard in the pipes because the higher 
temperature water nearest the hot 
coals within the stove is turning to 
steam. Unless you want the safety 
valve to blow, filling the room with 
steam, you have to override the 
automatic settings of either or both of 
the thermostats of zones 2 and 3 to 
get rid of some of the excess heat. It 
may also be necessary to manually 
turn on the heat-exchanger blowers 
for zones 1 and 2 for the reasons I 
previously outlined. 

This occurrence is rare, and I 
generally have about 10 minutes to 
react to the situation and throw all 
the manual switches required. After 
using the system and determining that 
this is a potential problem, I installed 
a digital temperature indicator that 


There's been а lot of talk lately 
about intelligent terminals with 
small systems capability. And, it's 
always the same. The systems 
which make the grade in perfor- 
mance usually flunk the test in 
price. At least that was the case 
until the SuperBrain graduated with 
the highest PPR (Price/Perfor- 
mance Ratio) in the history of the 
industry. 


For less than $3,000*, SuperBrain 
users get exceptional performance 
for just a fraction of what they'd 
expect to pay. Standard features in- 
clude: two dual-density mini-flop- 
pies with 320K bytes of disk storage, 
up to 64K of RAM to handle even 
the most sophisticated programs, 
a CP/M Disk Operating System 
with a high-powered text editor, as- 


*Quantity one. Dealer inquiries invited. 
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sembler and debugger. And, with 
SuperBrain's S-100 bus adapter, you 
can even add a 10 megabyte disk! 


More than an intelligent terminal, 
the SuperBrain outperforms many 
other systems costing three to five 
times as much. Endowed with a 
hefty amount of available software 
(BASIC, FORTRAN, COBOL), the 
SuperBrain is ready to take on your 
toughest assignment. You name it! 
General Ledger, Accounts Receiv- 
able, Payroll, Inventory or Word Pro- 
cessing . . . the SuperBrain handles 
all of them with ease. 


Your operators will praise the 
SuperBrain's good looks. A full 
ASCII keyboard with a numeric key- 
pad and function keys. A non-glare, 
dynamically focused, twelve inch 
screen. All in an attractive desktop 
unit weighing less than a standard 


The Honor Graduate 


office typewriter. Sophisticated 
users will acclaim SuperBrain's twin 
2-80 processors which transfer data 
to the screen at 38 kilobaud! Inter- 
facing a printer or modem is no 
problem using SuperBrain's RS- 
232C communications port. But best 
of all, you won't need a PhD in com- 
puter repair to maintain the Super- 
Brain. Its single board design makes 
servicing a snap! 

So don't be fooled by all the fresh- 
man students in the small systems 
business. Insist on this year's honor 
graduate . . . the SuperBrain. 


NR 
TEN 


БАТА EMS. 


2300 Broad River Road, Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 
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ЕПС эпе. st ne? 
| m ji f е; 0 ah ive an Apple® ‘and you want to (ШЕНІ it with 
- parallel and serial devices, we have a board for 
` you that will do both. It's the АТО? 


Serial Interface. 


The RS-232 standard assures maximum compat- 
ibility with a variety of serial devices. For ex- 
ample, with the AIO you can connect your Apple” 
to a video terminal to get 80 characters per line 
instead of 40, a modem to use time-sharing 
services, or a printer for hard copy. The 

serial interface is software programmable, 
features three handshaking lines, and / 
includes а rotary switch to select from 
7 standard baud rates. On-board firm- 
ware provides a powerful driver 
routine so you won't need to write any 
software to utilize the interface. 


Parallel Interface. 


This interface can be used to connect your 4 
Apple®" to a variety of parallel printers. The aed 
programmable I/O ports have enough lines 
to handle two printers simultaneously with 
handshaking control. The users manual 
includes a software listing for controlling 
parallel printers or, if you prefer, a par- 
allel driver routine is available in firm- 
ware as an option. And printing is 


only one application for this general — 
purpose parallel inte"face. Еа 


Two boards іп one. 


The AIO is the only board on the market that can interface the Apple 
to both serial and parallel devices. It can even do both at the same 
time. That's the kind of innovative design and solid value that's been 
going into SSM products since the beginning of personal computing. 
Тһе price, including PROMs and cables, is $135 in kit form, or $175 
assembled and tested. See the AIO at your local computer 
store or contact us for more information. 


ESM 
2116 Walsh Avenue 


Santa Clara, California 95050 
{408} 248-2707 


allowed me to monitor the system as I 
worked at my desk in the Circuit 
Cellar. When I saw that the 
temperature was going above 88? C, I 
would throw the manual override on 
the zone 2 circulator pump. If the 
temperature did not drop, I would 
continue with the other heat dumping 
methods. It has never gotten to a 
point where these maneuvers prove 
insufficient or where the fire has to be 
put out. Experience has shown that 
zone 2's volume of 15,000 cubic feet 
provides a terrific sink for excess 
heat. Normal use in this mode barely 
raises its temperature more than 2° F 
above its nominal 66? F thermostat 
setting. (I do not want to leave you 
with the impression that there is one 
90? F room in the house.) 

І have not described anything thus 
far that specifically requires com- 
puterization other than for conven- 
ience. The real reason is a rather in- 
significant detail that is discovered 
only after actually using the stove. А 
Hydrostove definitely saves oil, as 
stated. When its output temperature 
is greater than the aquastat set point, 
the oil burner does not come on. The 
problem arises during startup and 
shutdown when the stove output 
temperature (Tae) is less than the set- 
ting of the aquastat (T4). The cir- 
culator pump has to remain on while 
there is a fire but, because the circula- 
tion loop is running and returning at 
less than T4, the oil burner keeps 
coming on. Catch 22!! 

If this were a matter of 10 minutes 
or so, it would not be so bad; but 
shutdown to the point where the cir- 
culator pump can be turned off can 
take several hours. The alternative is 
to cut the power to the oil burner 
when the wood stove is on and 
restore it when the fire is out. This is 
what I initially did, until I was stay- 
ing up all night to shut the stove off. 
The alternative was to wake up to a 
very cold house, turn the oil burner 
on, and have to wait a half-hour to 
take a hot shower. 

Aside from taking in a tenant who 
would watch the Hydrostove tem- 
perature in exchange for room and 
board, the only reasonable alter- 
native was a more intelligent control 
system. With the proper sensors, a 
device could monitor the heat output 
of the stove (Т — Т), and when it 
dropped to a predetermined safe 
point, automatically restore power to 
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new products from 


Micro Data Hasc Systems. inc. 


HDBS - HIERARCHICAL DATA BASE MANAGEMENT SYSTEM 
| MDBS - OUR FULL NETWORK DATA BASE MANAGEMENT SYSTEM 


ADDITIONAL FEATURES IN MDBS 


е HIERARCHICAL AND FULL NETWORK DATA STRUCTURES [CODASYL ORIENTED} 


COMMANDS TO ADD, DELETE, UPDATE. SEARCH AND TRAVERSE THE DATA BASE 


SORTED, ҒІҒО, LIFO, NEXT AND PRIOR SET ORDERING PROVIDED 


STRAIGHTFORWARD USE OF ISAM-LIKE STRUCTURES 


ә READ/WRITE PROTECTION AT FILE LEVEL » MULTIPLE LEVELS OF READ/WRITE PROTECTION AT ITEM, RECORD, SET AND 
FILE LEVELS 


o ONE-TO-MANY SET RELATIONSHIPS ALLOWED ¢ EXPLICIT REPRESENTATION OF ONE-TO-ONE, ONE-TO-MANY, MANY-TO. бн, 
MANY-TO-MANY SETS 


NAMES OF DATA ITEMS, RECORDS, SETS AND FILES ARE WHOLLY USER DEFINABLE 
WRITTEN IN MACHINE LANGUAGE FOR MAXIMAL EXECUTION EFFICIENCY AND MINIMAL MEMORY USAGE 


SUPPORTS ОАТА BASE SPREAD OVER SEVERAL DISK DRIVES (МАХ. BJ. DISKS MAY BE MINI- OR FULL-SIZED 
FLOPPIES OR HARD DISKS. 


ROUTINES ARE CALLABLE FROM BASIC, PASCAL, FORTRAN, COBOL AND MACHINE LANGUAGE 
RECOROS CAN BE MAINTAINED ІМ A NUMBER OF SORTED ORDERS. 


ә RECORD TYPES MAY OWN OTHER OCCURRENCES OF THE SAME RECORD TYPE 


NEW DYNAMIC _ * A SINGLE SET MAY HAVE MULTIPLE OWNER AND MEMBER RECORD TYPES 
RESTRUCTURING SYSTEM 


| MDBS-DRS FEATURES 


| ALLOWS ITEM, RECORD AND/OR SET TYPES TU 
8E ADDED TO OR DELETED FROM AN EXISTING 
MDBS DATA BASE. THIS ALLOWS THE USER TO 
RE-DESIGN A DATA BASE AFTER IT IS ALREADY 

ON-LINE. 


MICRO DATA BASE SYSTEMS, INC 


P.O BOX 248 LAFAYETTE, IN 47902 
(317) 742-7388 


RUNS UNDER 


e CPM" WITH MICROSOFT BASIC, COBOL АМО 
FORTRAN 

е NORTHSTAR DOS WITH NORTHSTAR BASIC 

e TRSDOS* AND DISK BASIC 


THIS FEATURE CAN ONLY BE ADDED TO THE 
MDBS SYSTEM. 


REQUIREMENTS e NEWDOS AND DISK BASIC 
“2.80 APPROXIMATELY 16K MEMORY — e APPLE" DOS AND APPLE” SOFT BASIC 
* 8080 AND 6502 APPROXIMATELY 20K MEMORY — * MACHINE LANGUAGE CALLABLE FORMS 
e iN ADDITION TO THE OPERATING SYSTEM, HOST LANGUAGE, 
USER'S PROGRAM AND SOME BUFFER AREA Le e т dmt e je m ж e 
TH5.B80 5 a registered vademark of Radio Shack/Tendy Corp. 
HDBS and MDBS PACKAGES INCLUDE -——— a ХОРТ 


DDL DATA DEFINITION LANGUAGE ANALYZER/ED- HDBS - 280 VERSION 
ITOR. The user specifies data structures to be used in а В080 and 6502 VERSIONS 
Concise Data Definition Language (DDL). The Data Defini- MANUAL ONLY 
tion Language Analyzer/Editor allows the user to interactively 
creste and edit ODL Specifications and to initialize the dats UPGRADE TO MDBS 
base for use based on these specifications. шалғы cau. | 
VISA | MOBS — Z80 Version 
"ЕЗЖЕ: 8080 and 6502 VERSIONS 


MANUAL ONL'Y 


| 260 PAGE USERS MANUAL with extensive documentation 
ой the Data Bass Management System 

WE ACCEPT 

DMS DATA MANAGEMENT ROUTINES. These ero the MACHINE LANGUAGE CALLABLE 


FORMS ADD 


routines callable from the hast language (BASIC, PASCAL, 
atc.) which perform the deta bese operations of finding, add- 
ing, and deleting records; fetching and storing data items; and 
traversing the (possibly complex) data structure. 


MDBS -DRS 
MANUAL ONLY 


SAMPLE APPLICATION PROGRAM AND DDL FILES 
FOR FREE PRIMER CONTACT MDBS. 
RELOCATOR TO RE-ORG ALL ROUTINES 
ADD $7.50 (35.00 If FOREIGN! TO NON-CASH ORDERS 
SYSTEM SPECIFIC MANUAL to show how to bring up our FOR HANDLING AND SHIPPING. INDIANA RESIDENTS 
software on your computer РРО 
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2 
ACTIVATE HYDRO 
STOVE CONTROL SYSTEM 


DESIGNATE HEAT 
OUMP PRIORITIES FOR 


THE THREE ZONES. 


HIGH ALARM (ОУЕНТЕМР? LIMIT 


LOW ALARM LIMIT 


NORMAL OPERATING 
TEMPERATURE 


i PROCESS LIMIT 


LIN MY CASE THEY ARE 75°C LOW PROCESS LIMIT 


ZONE 1, ZONE 2, ZONE 3) 


60%С COOLDOWN 


SET CONTROL TO AUTO 
MODE, TURN OFF OIL 
BURNER POWER AND TURN 
ON ZONE | CIRCULATOR 


Tour "Ті 
LESS THAN 5%С 
P 


TURN OFF 
YES ZONE | PUMP 


THE LOW PROCESS 
LIMIT 


VIOUSLY REACHED 
MEAN RUN 
TEMP 2 


AND SET TO 
MANUAL MODE 


15 
TouT AT 
HIGH PROCESS 
LIMIT 
P 


15 
ZONE I 
BLOWER ON 


NO TURN ZONE I 
м BLOWER ОМ 


ЕХІТ 


НЕ5ТОНЕ РОМЕН 
TO OIL BURNER 


IS 
ZONE 2 
CIRCULATOR ON 
2 


HIGH PROCESS 
LIMIT 
E 


TURN ZONE 2 
CIRCULATOR OFF 


NO TURN ZONE 2 
CIRCULATOR ON 


ARE 
ZONE 2 


Tour АВОУЕ TURN ZONE 2 BLOWER 


BLOWER AND ZONE AND ZONE 5 

ALA 

Жалы” 3 CIRCULATOR CIRCULATOR ON 
ON AS REQUIRED 


j 


TURN ZONE 2 BLOWER 
AND ZONE 3 
CIRCULATOR OFF 


ts 
TURN ON AUDIBLE 
Tour ABOVE ALARM AND 
HIGH ALARM INITIATE SHUTDOWN 
LIMIT PROCEDURES 


TURN OFF ALARM 


Figure 2: (a) Logic flow for the ашотанс distribution of Hydrostove heat when output in a three-zone combination hydro and air 


heating systern. (b) Points of importance in the operating temperature range of the system. The actual set points for process and alarm 
limits depend upon placement of temperature sensors and may vary a few degrees. 


In BYTE, algorithmic flow is assumed to proceed down and to the right unless an arrowhead is present to indicate otherwise. 
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ord Power! 


with 


uupDeis- 


WORD PROCESSOR 


The best is now 
even better... 


New Features 
New Commands 
New Capabilities 
New Manual 


Features 
Editor: 


e Interactive editing with Dynamic Screen Imaging 
e Direct insert with word wrap 
e Extensive disk handling: DIR, ERASE, 
disk change, etc. 
e Insert/Delete/Move 
e Step by Character, Word, Line, Paragraph, 
Page, Screen 
e 26 Temporary buffers 
e Find/Replace with conditional test 


I/OS'* — new update from TSA/OS 
l/Pascal'* — full Compiler/Linker system 
l/SAL'* — new Structured 7280/8080 
Assembler/Linker/Debugger system 
... and more 


Software for |/OS — TSA/OS — CDOS — 5005 — 
other 8080/Z80 О5"М operating systems 
Circle 25 on inquiry card. 
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Formatter: 


e Fully integrated with Editor 

e On-screen Preview 

e Extended Page, Margin and Indent control 
e Hyphenation 

e Super- and Sub-scripting 

e Operator prompts and input 

e Center, underline, bold face, red print 

e Type face control, height, pitch, 

e Header/footer lines 

e Page number control 


Pounds per 


Type of wood 
cubic foot 


Hardwoods 


. White Ash 

. Cherry 

. Hickory 

. Maple (red) 

. Oak (chestnut) 
Wainut 

. Willow 


Softwoods 


. Douglas Fir 
, Ponderosa Pine 
. White Spruce 


Equivalent 
gallons 
(gallons per cord) 
fuel oil 


BTU per cord 


23,037,000 
19,043,920 
27,644,400 
20,579,720 
25,187,120 
21,194,040 
14,743,680 


18,429,600 
15,358,000 
15,358,000 


Table 2: Comparison of wood heat values for various species of wood available in 
North America and their equivalent in gallons of fuel oil per cord of wood. (These 
estimates are generally accepted by industry.) 


the burner and shut off the circulator- 
pump override. 


Computer-Controlled 
Heating System 

My heating system is not tech- 
nically a computer-controlled wood 
stove. lt is rather a system designed 
specifically to efficiently distribute 
the heat from a wood stove, to safely 
dump excess heat in an effective man- 
ner, and most importantly, to restore 
the entire system to its standard con- 
figuration when the fire is out. I am 
merely outlining one application of 
the many that are conceivable when 
the heating system has been con- 
nected to a computer. Complete 
energy management is a possibility; 
or, at the very least, total energy out- 


put can be closely monitored and 
recorded. I am working on these 
areas, but for now, the topic is con- 
trol. 

Virtually any personal computer 
can suffice as the controller. The logic 
is straightforward and relatively un- 
complicated. It is outlined in the 
flowchart shown in figure 2. Proper 
control of the three zones and the 
Hydrostove requires a special inter- 
face to connect the computer to the 
various blowers and pumps. Table 1 
is a list of the signals in question. 

The control outputs from the com- 
puter are, in essence, all contact 
closures, whether it be through 
mechanical or solid-state relays. The 
use of relays provides electrical iso- 
lation between the computer and the 


COMPUTER INTERFACE 


FROM 
PARALLEL 
OUTPUT cero L7 
PORT 
STATUS <] 
LITRONIX 
4-І 
TTL LEVEL OPTOISOLATOR 
SIGNAL TO 
PARALLEL 
INPUT PORT 
COMPUTER 
GROUND 


NORMALLY 
OPEN 


IN4002(4} 


heating system. It further prevents 
potentially dangerous loops between 
115- and 220-VAC powered compo- 
nents. 

The three zone thermostats are 
low-voltage AC circuits that can be 
directly controlled through a reed 
relay, as shown in figure 3. The relay 
contacts are connected in parallel 
with the thermostat. With the 
thermostat contacts open, a logic 1 
control signal closes the relay and 
provides an alternate current path to 
pull in the pump-start relay. By 
monitoring the voltage across the 
relay contacts, it is possible to direct- 
ly monitor the activity of the cir- 
culator pump and determine its 
operational status at any time. If the 
contacts are open, current flows 
through the optoisolator light- 
emitting diode (LED), producing a 
logic O status at the output. When 
closed, no current flows and the logic 
value is 1. My application required 
only the ability to turn on a pump 
which may not already be running. 
However, to accommodate complete 
functional control of the pumps, the 
thermostat can be disconnected as 
shown. 

The interface to the heat exchanger 
blowers, shown in figure 4, is similar. 
This time however a solid-state 7 А 
220 VAC relay is used. The power to 
the blower is 5 A 220 V rather than 
low voltage АС as before. А 7 A 
solid-state relay was chosen because 
of its size and low cost. 


NORMALLY | .——e———— — ————1—» 
OPEN 8 


PUMP MOTOR 
START RELAY 


f І2ОУАС 


ROOM 
THERMOSTAT 
55%-80%Ғ 


15- 30 VAC 


* DISCONNECT THERMOSTAT IF COMPUTER IS TO 


HAVE SOLE CONTROL OF CIRCULATOR PUMP. 


CTL THERMOSTAT PUMP STATUS 
0 OPEN OFF 0 
i OPEN ON ! 
DON'T CARE CLOSED ON 1 


Figure 3: Isolated interface for computer control of a typical oil-fired, hot-water, 1/4-horsepower circulator pump. The 7406 open- 
collector inverter (ICI) requries a 5 V supply to pin 14 and a ground connection to pin 7. 
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Apple? (Including Apple Pascal), S-100 Bus, TAS-80, and now 
the LSF11 and ALTOS We utilize proven Winchester 
technology with IM-TTIO drives. Up to four eight-inch diska can 


ME nimis дир or cur pa 
write for full information. 


900 S. Winct 387 “чсуламагг 
CORVUS SYSTEMS, Inc. ТЗТ 


COMPUTER INTERFACE 


HEAT EXCHANGER BLOWER 


%5У 
^ 7A 220У 
SOLID STATE RELAY 
» SIGMA 
7404 
FROM 226REI-5AI OUT 
PARALLEL 2 
ouTpuT СТЬ C> > е 
PORT HEAT EXCHANGER 
THERMOSTAT 
120° - 200°F 
Nu 
%5у BLOWER 220 VAC 
| I9 Е 
ІСІ 
7404 E 
4 3 
STATUS « | т < 
то 
PARALLEL 
INPUT PORT 5 
LITRONIX 2K 
OPTOISOLATOR 
4 


сті THERMOSTAT SLOWER 
о ОРЕМ ОРЕ 0 
| ОРЕН ом і 
DON'T CARE CLOSED ON | 


574705 


Figure 4: Isolated interface for computer control of a heat-exchanger blower fan. The 7404 hex inverter requires a 5 V power supply to 


pin 14 and a ground connection to pin 7. 


Monitoring the activity of the 
blowers is accomplished simply by 
checking the voltage across the 
motor. The 220 V present when the 
motor is on is reduced and rectified to 
run an optoisolator as before. With 


voltage present, the status output is 
high (logic 1). 

Finally, the computer must be able 
to monitor the output temperature of 
the Hydrostove. This signal is an 
analog voltage that is proportional to 


Photo 5: An internal view of the I/O controller containing relays, optoisolators, and 
analog interface components. 
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temperature. Various sensors such as 
thermistors or thermocouples could 
be used, but a more practical device is 
a temperature sensor device such as 
the LM334 from National Semicon- 
ductor. When configured as in figure 
5, the output of ІСІ (monitored at 
Vin) is 10 mV per degree Celsius. It 
may have a nominal offset of 
something like 2.5 V, but if the 
temperature rises 10° C the output 
will go up 100 mV. ICs 2 and 3 pro- 
vide gain and offset adjustment and 
are configured to prohibit accidental 
negative excursion of the output if the 
temperature sensor goes open circuit. 
The result is a circuit that converts a 
change in temperature to a change in 
voltage. By adjusting the gain and 
Offset, 0° C can be an output of 0 V 
and 100° C can be 1 or 10 V. A 
Fahrenheit scale can be just as easily 
calibrated by setting a different gain 
and offset. 

To read this signal, the computer 
must have an analog-to-digital con- 
verter interface. This can be either a 
true successive-approximation 
analog-to-digital converter as іп 
figure 6, or the discrete set-point level 
detector of figure 7. The choice 


STEP UP TO АСАР 
FROM OHIO SCIENTIFIC 


You know about cornputers. In fact, 

you probably own one now. One that 
you might be thinking of expanding. We 
have a better idea. Take a giant step 
into the personal computing future with 
an amazing, new САР from Ohio 
Scientific. 


SPEED SEPARATES THE 
COMPUTERS FROM THE TOYS 


The САР MF has execution speed that 
is twice as fast as ADRIS I! or 
Commodore PET and over THREE 
times as fast as TRS-80. They are 
many times faster than the recently 
introduced flock of video game type 
computers. And, as if that weren't fast 
enough, the CAP nearly doubles its 
speed when equipped with the GT 
option. 


Just look at the back 
panel of the CAP MF. 


All the 1/0 you'll ever need! 


Apple if, Commodore РЕТ. TRS-BO, «nd Auri 800 are requiered trade nameet of Apple 
Dompu [ne — Cuominodone Bunneas Machines Lid Redan Shack. Alan, respectively 


The C4P is an outstanding premium 


SOUND 


1=programmabie tone generato: 
200 — 20КН?2 

1—8 bit companding digital to analog 
converter for music and voice 
output. 


HUMAN INPUT EXPANSION 


2--8 axis joystick interfaces 
2--10 key pad interfaces 


HOME INTERFACE 


1--АС-12 AC remote control interface 


DISPLAY 


32 x 64 with upper and lower case 
2048 Characters. 

256 x 512 effective Graphic Points 
16 Colors 


SOFT WARE 


Ohio Scientific offers a comprehensive 
library of both systems and 
applications software for the САР, 


computer — years ahead of the 
market. We know because there's 
nothing quite like it for the price, 
anywhere, And probably won't be for a 
very long time. 


C4P*698 


8K BASIC-in-ROM, 8K of static RAM 
and audio cassette interface. Can be 
directly expanded to 32K static RAM 
and two mini-floppy disks. 


САР MF*1695 


All the features of the C4P plus real 
time clock, home security system 
interface, modem interface, printer 
interface, 16 parallel lines and an 
accessory BUS. The C4P MF starts 
with 24K RAM and a single mini-floppy 
and can be directly expanded to 48K 
and two mini-floppies. Over 45 diskettes 
now available including games, 
BESO, business, educational and 

ome control applications programs as 
well as a real time operating system, 
word processor and a data base 
management system. 


Compuiera come with keyboards nod floppies where specified 
Other equipment shown is gpiion 


For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE, 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 • [216] 5682-3101 
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CIRCUIT IN FIGURE 6) 


Figure 5: Solid-state temperature sensor. The range of the output voltage (Уткм») is reduced to less than 5 V if the circuit in figure 6 is 


used. 


depends upon whether you need to 
know the exact temperature or just 
significant set points. 

ІҒ data acquisition is the dominant 
consideration, then consider the cir- 
cuit of figure 6. IC8 is an 8-channel, 
8-bit analog-to-digital converter that 
is bus-compatible with most micro- 
processors, Figure 8 outlines its inter- 
nal structure. As configured, it is 
attached to function as ports F8 
through FF, with port F8 correspond- 
ing to input channel 0, and port FF 
corresponding to channel 7. The volt- 


Photo 6: To effectively use this control 
device, it is important to have accurate 


temperature measurements. The LM334 
temperature sensor is easily attached to 
the Hydrostove return pipe by wrapping 
Teflon plumbing tape around it. 
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age on channel 0 is read by initiating 
an output to port F8. This causes the 
address of 000 to be stored and the 
conversion process started. After 
about 100 microseconds, the time 
necessary for conversion, the channel 
analog value can be obtained by 
reading an input from port F8. А 
similar procedure is used to set and 
read the other channels. 

If you are interested strictly in con- 
trol, then the circuit of figure 7 is 
much simpler to use. If a 0 to 10 V in- 
put represents a range of 0 to 100? C 
and there are eight comparators, each 
could be set to trigger 12.5? C higher 
than the preceding one. А better ap- 
proach is to arrange the majority ot 
set points to cover the control and 
alarm range rather than to cover 
insignificant temperature ranges. For 
example, bit b, could be set to trigger 
at 60? C. It is not necessary to care 
much about temperatures below that 
point. The range of prime interest is 


Type 
LM334 
LM301A 
LM301A 
LM339 
LM339 
REF-01 
LM301 
ADCO808 
741530 
741502 
7400 


Number 
IC1 


see figure 7 
4 


from about 75° C to 95° C. 
Dedicating 5 set points within this 
range, another perhaps between 60? 
C and 75? C and а final overtemp in- 
dicator at 98? C should prove more 
than adequate. 

My system uses a combination of 
both interfaces, using set points for 
control inputs and a true analog-to- 
digital converter to determine actual 
heat output from the stove. 

A further enhancement is a visual 
display indicating the real-time status 
of the system components and a 
readout of the actual temperature. 
The prototype controller is shown in 
photos 4 and 5. It serves as the inter- 
face between the heating system and 
the computer, and contains most of 
the electronics described in this article 
as well as other enhancements not 
discussed at this time. While all the 
control decisions are actually made 
by the computer, the display gives me 

Text continued on page 56 


+5V GND -12У 15V 
see figure 5 


7 
7 
3 
3 
? 


see figure 6 
14 7 


Table 3: Power and ground connections 
for the integrated circuits that are used in 
the circuits of figures 5, 6, and 7. 
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Heres to your health! Six Vitafacts 
programs for you and your family. 


Being healthy and happy is so very important. And now you 
can use your Apple? PEI/CBM" or TRS-80" computer to 
help stay that way. 

troducing six new Personal Software" Vitafacts Series 
programs for your health: Growing Up, Heart Attacks, Talking 
About Sex, Drinking & Drugs, Birth Control, and Your Blood 
Pressure. 

Using a Vitafacts program is like getting advice from your 
family doctor. Accurate, up-to-date medical information about 
physical and mental health, presented in a friendly, straight- 
forward way. You'll feel even more confident knowing that 
each program is approved and endorsed by The College of 
Family Physicians in Canada, where the Vitafacts Series is 
created by The Richmond Software Group and Medifacts Ltd. 

Each program includes a manual with diagrams and glossary, 
a computer cassette, and an audio 
cassette. The audio tape uses short 
dramas and straight talk to tell the 
story. Then the computer exercises 
verify your new knowledge. Апа 
because you use your knowledge 
right away, you remember more. It's 
fun! And agreat way to learn. 

Growing Up helps families cope 
with the teenage years. Teenagers 
learn more about their physical and 
emotional changes, and parents learn 
more about helping their children 
through it all. 

Heart Attacks describes what one 
is, how to recognize it, what to do 


TM—Vitafacts sa trademark of Medifacts Ltd.; 
Apple isa trademark of Apple Computer, пс; PET 
isa trademark of Commodore Business Machines, 
Ing: TRS-AGis a trademark of the Radio Shack Div. 
of Tandy Corp. 
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when someone is experiencing one, and—most important— 
how to help prevent one. 

Talking About Sex, presented by two of Canada’s fore- 
most sex counselors, offers to adults the proper information 
and appropriate attitude for a satisfying sex Ше. 

Drinking & Drugs. No lecturing or talking down. Just 
straight facts about the very real dangers of alcohol and 
drugs. Prepared for teenagers, but good for adults. 

Birth Control explains clearly and completely conception, 
birth and prevention of unwanted pregnancies. Important 
information for teenagers, and helpful for adults. 

Your Blood Pressure. No one is immune to the risks of 
high blood pressure. Knowledge is your best defense, and 
this program has the information. 

‘Vita” means "Life" in Latin. We hope these programs 
make your life healthier and happier. 

Retail price is just $19.95. 

Ask your Personal Software 
dealer for a demonstration, and for 
our new catalog. Call or write to find 
your nearest dealer (408) 745-7841. 
l'ersonal Software, Inc., 592 Weddell 
Dr, Sunnyvale, CA 94086. 
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Little Tricks” | | 

А series of carefully explained subroutines containing a potpourri of 
useful programming techniques in Integer Basic and Applesoft, such as 
specific key stroke identification, timing loops, disappearing question 
marks on input, no question marks on input, and many more. 
Cassette (24К)......... 1495 Disk(32K)........... 19.95 


Scroll Control" 

Have you ever wondered why you cannot list an Integer Basic or 
Applesoft program one screen-page а! a time? So have we, and we 
did something about it! Our machine language Scroll Control, hidden 
in RAM so as not to "bump" into your program, can be engaged or dis- 
engaged at a flick of the keyboard. Why be frustrated when instead you 


This Applesoft program, prepared under the supervision of an attorney. 
estimates disposable income after alimony and child support payments 
and federal taxes. For use by laymen and attorneys. 1980 tables. 

Cassette (24К).......... 9.95 Disk(32K). .. 14.95 


'Pensionner" 
А companion to Alitax Estimator in Applesoft designed to calculate the 
present value of a pension in states in which a pension is subject to 
division in marital dissotution cases. 
Cassette (24K). ......... 995  Disk(32K).... ..... .14.95 


NA. res. add 5% sales tax 
Apple 11 and Applesoft are registered 
trademarks of Apple Computer, Inc. 
Add $1.50 /item, shipping and handling 
*professional, but not a substitute for 
legal advice 
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FINALLY, Apple ІІ" software for Ihe discerning computerist, 
and the not-so-discerning beginner 


AppleAids " 


| P.O. Box 774M [тэзе cun 
A Morristown, NJ 07960 
(201) 539-3770 | 


INCORPORATED | * 


Form-It-Out" 

À series of routines in Integer Basic and Applesoft containing detailed 
explanation and examples of programming techniques necessary to 
professionalize your screen output. Included are right and center justi- 
fication, windowing, tabbing, cursor positioning among others. 
Cassette (24K)......... 1495 DC ае... me 19.95 


Track & Sector List" 

This is the ultimate disk utility. Instead of a catalog, have you ever seen 
those dreaded words "1/0 ERROR"? Is all lost? NO! Now your disk may 
be saved. Also you can eliminate bad sectors, remove contro! characters 
imbedded in file names, and more. This machine language program is 
supplemented by extensive tutorial documentation worth its weight in 


can control the scroll? Cassette ...... 9.95 Disk... . 14.95 gold. Disk only (32К)........... Же. — —e 29.95 
Compulaw" Series Hex and Decimal Learning Tree" 
'Alitax Estimator" My ABC's" 


Ап early learning Integer Basic program using aver one hundred and fifty 
high resolution graphic letters and pictures in a drill-and-practice format 
designed to develop identification of capital and small letters, and 
association of letters with pictures. Scoring sin pis acp monitoring. 
Child tested and teacher recognized. Cassette (48K) 14.95 Disk 19.95 


Now І Сап Rhyme™ 

A companion to My ABC's in Integer Basic. The child selects those high 
resolution pictures which rhyme. ed cui o capability allows 
monitoring. Incorporates progressive levels of difficulty. 


Cassette (48K)... ..... 14.95 Disk (48К)............ 
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International 
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U.S.A. 
Street 
18 Bedford Row 
City ept. P.R. 
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VOLTAGE REFERENCE SETPOINT ADJUST POTS 
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Figure 7: À discrete set-point-level detector. This method is cheaper than the method shown in figure 6 and can be used only when it is 
necessary to detect a small number of temperature ranges. The eight comparators on the right-hand side of the figure are wired to 
have their outputs go from logical 0 to logical 1 when a certain temperature (determined by the position of the 10 K potentiometer) is 
exceeded. The status of the eieht bits can be used to determine what range of temperature the interface is curreritly in. The voltage 
reference integrated circuit REF-01 (ICI) may be obtained from Precision Monolithics, 1500 Space Park Dr, Santa Clara CA 95050. 
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West: 
DELTA PRODUCTS 


1653 E. 28th Street 
Long Beach, Calif. 90806 
Tel: (213) 595-7505 


Circle 31 on inquiry card. 


Telex: 182-126 DELTMAR SGHL 


East: 


DELTA PRODUCTS 


1254 South Cedar Road 
New Lenox, Illinois 60451 
Tel: (815) 485-9072 
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Figure 8: National Semiconductor's ADC0808/0809 CMOS data acquisition system. The 8-bit converter uses successive approxima- 
tions. The device interface is to most 8-bit microprocessors. 


Text continued fram page 50: 
the added satisfaction that everything 
is working correctly. 


Back to Roger's Visit 

Roger studied the stove very 
carefully. He was surprised at the 
simplicity of the idea of supplemental 
wood heat, but somewhat aghast at 
the overall complexity of the entire 
system. The concept of computer 
control did not concern him in the 
least but I sensed that my apparent 
independence from OPEC fostered a 
little competitive jealousy. 

"What about wood? You still will 
have to get wood for the stove," 
Roger commented, pointing out a 
possible serious limitation. 

"Im surprised you didn't notice 
when you drove in. There are eight 
cords of wood piled outside. I don't 
expect to use them all this winter. 
Wood, unlike oil, is one of those 
things you can easily stockpile if you 
have enough storage space." 

"Oh yeah, I did notice a few piles 
beside the driveway." 

Roger was perplexed. He had ob- 
viously begun to believe the petro- 
leum company propaganda. The 
thought of missing an oil delivery 
meant total destruction of civilization 
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as far as he was concerned. But he 
just could not believe that the addi- 
tion of a wood stove meant indepen- 
dence. Suddenly he smiled as he 
thought of a sobering reality that I 
might have overlooked. 

"You have to keep the circulator 
pumps running when the stove is 
going, right? And if the fire is real hot 
you may in fact need the blowers on 
as well?" 

"Sure, why?" 

Roger had found the Achilles' heel 
of my heating system. The Hydro- 
stove as I had it configured needed 
power to run all the pumps and 
blowers. The actual heat might come 
from a wood fire, but distribution of 
the heat throughout the house 
depended upon the local electric util- 
ity. Roger quickly commented, 
“What happens if the power goes 
out?" 

"Well, I suppose I should be con- 
cerned, but I'll have four or five 
minutes to react." 

Roger laughed. "React to what? 
Living in a steam bath?" 

"Perhaps I should show уои. 
Follow me." I led Roger out of the 
cellar into the garage. In one corner 
was a large mechanical contraption, 
part of which was a two-cylinder 


engine, Pipes and wires came to it 
from different directions, all converg- 
ing at a central control box adjacent 
to the motor. Without explaining the 
intricate details involved with this 
permanent installation (the heating 
system was enough for Roger this 
time) I said, “If the utility power goes 
out, I throw the emergency transfer 
switch and start my 5-kilowatt gener- 
ator. It's large enough to run the 
whole house and then some." 

Hesitating, then striking out with 
one last effort, "You still need 
gasoline and that doesn't look like a 
very big tank." 

"Sorry Roger, I thought of that 
too. This particular unit runs on both 
gasoline and propane. There's a 
100-gallon propane tank outside the 
garage just for the generator" 

"| give up!” 

It is just as well that he did. Event- 
ually he would notice the trench 
going across the driveway from the 
house to the new garage. When he is 
installing the wiring for it I hope he 
doesn't ask why I am running insu- 
lated copper pipes underground 
across to the garage. 

NEXT MONTH: Investigate the new 
Intel 8088 processor and build your 
own five-chip computer. E 


OUTPUTS 


Sugesnly S-100 microcomputer systems can easily handle 1Q0 million 
byes. Because Morrow Designs™ now offers the first 26 megabyte hard disk 
memory for S-100 systems—the DISCUS M26™ Hard Disk System, 

It has 26 megabytes of useable memory (29 megabytes 
Unformatted), And it's expandable to 104 megabytes. | 

The DISCUS M26™ system is delivered complete— 

0 26 megabyte hard disk drive, controller, cables and operating syste for 
just $4995. Up to three additional drives can be added, $4495 apiece. 

The DISCUS M26™ system features the Shugart SA4008 
‘Winchester-type sealed media hard disk drive, in a handsome metal cabinet 
with fan and power supply. 

The single-board S-100 controller incorporates intelli- 
gence to supervise all data transfers, communicating with the CPU via |, 
three 1/0 ports (command, status, and data), The controller has the abilify to 
generate interrupts at the completion of each command їо increase systerfi 
throughput. There is а 512 byte sector buffer on-board. And each sector can de 
individually write-protected for data base security, 

The operating system furnished with DISCUS M26™ 
systems is the widely accepted CP/M* 2.0. 

See the biggest, most cost-efficient memory ever intro- 
duced for 5-100 systems, now at your local computer shop. If unavailable 
locally, write Morrow Designs!" 5221 Central Avenue, Richmond, СА 94804; 
Or call (415) 524-2101, weekdays 10-5 Pacific Time. 

"CP/M Is a ftodernark of Digital Research. 
Dircle 32 on inquiry card, 
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Solving Problems Involving 
Variable Terrain 
Part 1: A General Algorithm 


Scott T Jones 
271 NW 38th St 
Boca Raton FL 33431 


A General Definition of Terrain Problems 

In business, in industry, and especially in conflict 
simulation, problems are often confronted that involve 
terrain, the surface of the planet Earth. These problems 
can usually be expressed in terms of movement on a map. 
This article defines terrain as any feature on the map that 
affects movement. The term movement cost will be defin- 
ed as the quantitative effect of the terrain on movement. 

An example of a hiker traveling cross-country from 
one town to another town will be used. The hiker may 
travel one mile across level ground in 15 minutes, while 
requiring 30 minutes to travel one mile when the ground 
is sloping gradually upward. It can be said that the move- 
ment cost for the terrain called level ground is one, while 
the movement cost of the terrain called upward-sloping 
ground is two. Here the movement cost is in terms of 
time. 

For another example, consider a construction company 
building a road. The cost to build one mile of roadway 
over solid ground might be $100,000, while the cost to 
build one mile of road over marshy ground might be 
$500,000. Thus, you can say that the movement cost is 
one for solid terrain and five for marshy terrain. In this 
case, the movement cost is expressed in terms of money. 

In both examples, there is an existing problem of mov- 
ing from one point to another across a terrain map while 
incurring the minimum movement cost. Now examine 
another variation of this problem. 
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Consider a cable television company that is investi- 
gating the extension of underground coaxial cables out to 
a new area. It is known that these new cables will provide 
a fixed return on investment due to the increased number 
of customers. Therefore, only a fixed amount of money 
can be spent to place these cables. Using a map of the ter- 
rain and the known costs of placement over the various 
types of terrain to be encountered, the company can 
decide whether the extension is feasible. 

The purpose of this article is to describe a general solu- 
tion to these and other related problems. 


Representing Generalized Terrain Problems 

The first step in solving a terrain problem is to 
superimpose a grid on the map that is to be used. This 
will allow you to refer to each location on the map via its 
coordinates and identify a particular type of terrain with 
each location. 

For simplicity, a standard rectangular grid and coor- 
dinate system will be utilized. The map is now a matrix of 
squares that can be referred to by their row and column 
in the matrix. The size of the squares should be chosen so 
that each square effectively has only one type of terrain 
in it. 

The second step is to determine the movement cost for 
each type of terrain. This requires that a study be made to 
determine the type of cost involved in the problem. This 
cost must then be scaled so the movernent-cost figure for 

Text continued on page 62 


6809 PROCESSING POWER! 
The Percom SBC/9. Only $199.95. 
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Fully compatible with ihe 55-50 bus = 
requiring no modification of thef mother 
board, memory qf ІЛ s6ts- — the 
SBC/9" is also a corztplete, single- 
board control computer with its own 
ROM operating: system, - BAM, 
peripheral ports and a full-range baud 
clock generator. 


Make the SBC/9 the heart of your computer and put to work 
the most outstanding microprocessor available, the 6809. 


the Mighty 6809 

Featuring more addressing modes 
than any other eight-bit processor, 
position-independent coding, special 
16-bit instructions, efficient argu- 
ment-passing calls, autoincrement/ 
autodecrement and more, it'S no won- 
der the 6809 has been called the "pro- 
grammers dream machine." 

Moreover, with the 6809 you get a 
microprocessor whose programs typ- 
ically use only one-half to two-thirds as 
much RAM space as required for 6800 
systems, апа run faster besides. 

And to complement the extraordi- 
nary 6809, the Percom design team 
has developed РБҮМОМ”, an extraor- 
dinary 6809 operating system for the 
SBC/9" 


PSYMON" — Percom SYstem MONItor 
Although PSYMON! includes a full 

complement of nnd system 

commands and 15 externally callable 


“trademark of Percom Data Company, Inc. - 


PERCOM 


PERCOM DATA COMPANY, INC. 
211 N KIRBY GARLAND. TEXAS 75042 
(214) 272-3421 


Percom ‘peripherals for personal computing’ 
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utilities, what really sets PSYMON" 
apart is its easy hardware adaptability 
and command extensibility. 

For hardware interfacing, you 
merely use simple, specific device 
driver routines that reference a table of 

arameters called a Device Control 

lock (DCB). Using this technique, in- 
terfacing routines are independent of 
the operating systern. 

The basic PSYMON"* command 
repertoire may be readily enhanced or 
modified. When PSYMON" first re- 
ceives system control, it initializes its 
RAM area, configures its console and 
then ‘looks ahead’ for an optional sec- 
ond ROM which you install in a-socket 
provided on the SBC/9" card. This 
ROM contains your own routines that 
may alter PSYMON" pointers and 
either subtly or radically modify the 
PSYMON™ command set. If à second 
ROM is not installed, control returns 
immediately to PSYMON" 


e Provision for multi-address, 8-bit bidirec- 
tional parallel І/О data lines for interfac- 
ing to devices such as an encoded 
keyboard. 
А serial interface Reader Control output 
for a cassette, tape punch/reader or simi- 
lar device. 
An intelligent data bus: multi-level data 
bus decoding that allows multiprocess- 
ing and bus multiplexing of other bus 
masters. 
Extended address line capability — ac- 
commodating up to 16 megabytes of 
memory — that does not disable the on- 
board baud rate clock or require addi- 
tional hardware in 1/О slots. 
On-board devices which are fully de- 
coded so that off-card devices may use 
adjoining memory space. 
в КЧ buffered address, control and data 
nes. 


call toll-free 1-800-527-1592. For technical infor- 
mation call (214) 272-3421. Orders may be paid by 
check, money order, GOD or charged to a VISA or 
Master Charge account. Texas residents must add 


5% sales tax. 
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PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
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Welcome to Percom's Wide World 


55-50 Bus LFD-400:* and LFD-800™ Systems 


Each LFD mini-disk storage system 
includes: 


drives with integral power 
supplies in an enamel-finished 
enclosure 

a controller/interface with ROM 
operating system plus extra ROM 
capacity 

an interconnecting cable 


a comprehensive 80-page users 
manual 
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Percom LFD mini-disk drive The LFD-400® and -400ЕХ4% systems 


systems are supplied complete uid CA i cm ad E systems ' M г ІНЕ 
and ready to plug іп the moment configurations. The -400, -400EX drives at EX 


Uu 


they arrive. You don't even have store 102K bytes of formatted data on 
to buy extra memory. Moreover, 40-track disks, and data may be stored on 
software support ranges from either surface of a disk. The -800, -800ЕХ 


drives store 200K bytes of tormatted data 
assembly language program on T7-tack clit. 


development aids to high-speed Тһе LFD-1000** systems (not pictured) 
disk operating systems and Dio pere M ums m іште зы 
j icati ytes on-line. The controller 
business application programs. accommodates two drive systems so that 
a user may have as much as 1.6M bytes 
Mini-disk storage system prices: amine ~~ OA 
1-DRIVE 2-DRIVE 3-DRIVE 7%) 
MODEL SYSTEM SYSTEM SYSTEM 
For the SS-50 Bus: 
LFD-4009 $ 599.95 $ 999.95 $1399.95 
LFD-800™ 895.95 1549.95 2195.95 
For the EXORciser* Bus: 
LFD-400EX™ $ 649.95 $1049.95 $1449.95 
LFD-800EX™ 945.95 1599.95 2245.95 қ ] 
LFD-1000@ (dual) $2495.00 (quad) $4950.00 — EXORciser* Bus LFD-400EX™ -800EX™ Systems 
| | erminal No-Cassetle 
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e interface to data terminal and two cassette recorders 
wilh a unit only 1/10 the size of SWTP's AC-30. 
e Select 30, 60 or 120 bytes per second cassette 
interfacing; 300, 600 or 1200 baud dala terminal 
interfacing. 
e Optional mod kits make CIS-30-- work with any 
Lad aw Aa MITS 680b, ask for Tech Memo 

T 


| ч Circle 35 on inquiry card. | -CIS- ) 
[тина "'nmnutinn Pawar Oniy e KC Slandard/Bi-Phase-M (double frequency) casselle 
g'dauv іі діні ААА Д. data encoding. Dependable sell-clocking operation. 

Although designed with the SWTP 6800 owner in DIP header, and re-inserting the original “tcl! бк ووی‎ іні нені 
mind, this upgrade adapter may also be used with components. Also available for your upgraded ЫҚЫ тын асы ақы ркем 
most other 6800 and 6802 MPUs. The adapter is system is PSYMON™ (Percom SYstem MONilor), | 4 comprehensive instruction manual. Also available: ae 
supplied assembled and tested, and includes the the өреге system tor the Percom 6809 Casselte, Remote Control Kit (far program control of 
6809 IC, a crystal, other essential components and single-board computer. PSYMON™ on 2718 ROM | recorders), IC Socket Kil, MITS 680b mod documentation 


user instructions. Reslore your original system by cosis only $69.95. On diskette (source and object and Universal Adapter Kit (converts С15-30-- lor use with 
merely unplugging the adapter and a wire-jumpered files), only $29.95. | any compuler). 


of 6800 Microcomputing.  ......... 


6800/6809 SOFTWARE 

System Software 
6800 Symbolic Assembler — Specify assembly options 
at lime of assembly with this symbolic assembler. Source 
lisling on diskelle ......,,................., $29.95 
Super BASIC — а 12K extended random access disk BASIC 
tor the 6800 and 6809. Supports 44 commands and 31 lunc- 
tions. Interprets programs written in both SWTP 8K BASIC 
BCD a 2.0, 2.2 & 2.3) and Super BASIC. Features: 9-digil 

CD arithmetic, Print Using and Linput commands, and much 
е Fae ee ee, MTS" 349,95 
TOUCHUP™ — Modifies TSC's Text Editor and Text Pro- 
cessor lor Percom mini-disk drive operation. Supplied on 


disketle complete with source listing ............ $17.95 
Operating Systems 
INDEX™ — This easy-to-use disk-operating and file man- 


agement system lor 6800 microcompulers is fast. VO devices 
are serviced by interrupt request. INDEX™ accesses peripherals 
the same as disk files — new devices X be added without 
changing lhe operating system. Other features: unlimited 
number of DOS commands may be added» over 60 syslem 
entry points» display only those files al or above user-specified 
lite aclivity level « versions available lor SWTP MF-68, Smoke's 
BFD-68 and Motorola’s EXORciser*. Price ........ $99.95 
MINIDOS-PLUSX™ — An extension of the original 
MINIDOS™ for LFD-400™ mini-disk systems, MINIDOS- 
PLUSX™ manipulates files by six-character names. Supports 
up 10 31 files. Resident commands include Initialize, Save, 
Allocate, Load, Files (directory list), Rename and Delete. 
Supplied on 2708 ROM with a minidiskette thal includes 
transient utilities such as Сару, Backup, Create, Pack and Print 
ШТА ОЛЫ Louie oziste Een $34.95. 
PSYMON™ — Percom S¥stem MONitor for the Percom 
single-board/. 55-5 90-bus-compatible 6809 computer accom- 
modales user's application programs wilh any mix of peripher- 
als without modifying programs. PSYMON** also features 
character echoing 10 devices other than the communicating 


WINDEX™ — Describe! i in delail elsewhere on this page. 

Business Programs 

General Ledger — For 6800/6809 computers using Per- 
com LFD mini-disk storage systems. Requires little or no 
knowledge ol bookkeeping because the operator is prompted 
wilh non-technical questions during data entry. General Ledger 
updates account balances immediately — in real time, and will 
print financial slatements immediately after journal entries. User 
Selecls and assigns own account numbers; tailors financial 
Statements to firm's particular needs. Provides audit trail. Runs 
under Percom Super BASIC. Requires 24K bytes of RAM. 
Supplied on minidiskette with a comprehensive users manual. 
|. qnte $199.95 


FINDER™ — This general purpose data base manager is 
written in Percom Super BASIC. Works wth 6800/6809 com- 
puters using Percom LFD-400** mini-disk drive storage Sys- 
tems. FINDER™’ allows user to define and access records using 
his own terminology — customize file structures lo specific 
needs. Basic commands are New, Change, Delete, Find and 
Pack. Add up to three user-defined commands. FINDER plus 
Super BASIC require 24K byles of RAM. Supplied on minidisk- 
elle with a users manual. Price ................ $99.95 
ае List Processor — Powerful search, sort, create 
and updale capability plus ability to store 700 addresses per 
minidiskelte make this list processor efficient and easy to use. 
Runs under Регсот Super BASIC. Requires 24K bytes of RAM. 
Supplied on minidiskette with a users manual. Price $99.95. 


From the Software Works 
Development and debugging programs for 6800 Cs on disk- 


ette: 

Disassembler/ Source Generator ............... $30.95 
Reloc'tng Disas'mblr/ Segmented Text Gen ........ $40.95 
Disassembler/ Trace ........................ $25.95 
Support Relocalor Ргоцат................... $25.95 
Relocaling Assembler/ Linking Loader ........... $55.95 
SmithBUG* * (2716 EPROM) ...,.............. $70.00 
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Y2-Price Special on Hemenway Software! 


СР/ 68: disk operaling system ............... $ 49.97 
STRUBAL+ ‡ compiler ............. ТИР $124.97 
ШПЕМЕЙ ЯШ ........................ % 1997 
MACRO-Relocating Assembler ............... $ 39.97 
Linkage Editor (LNKEDT68) ........ — $ 2497 
Gross Reference utility ............... ..... $ 1497 


"trademark of Percom Dats Company, Inc. 

° irademark of Motorola Corporation 

£Trademark of Hemenway Associates Company 
*"SmilhBUG is a trademark of tha Software Works Company 


This programmable VIDEO DISPLAY CONTROLLER 
processes display changes in- : 
stantly in real-time. The Electric 
Window™ resides completely in 
main memory so control is ac- 
complished by direct MPU access 
to the character-store memory and 
display control registers. Peer al 
the screen and you look right into 
video display memory space while 
you input and manipulate text — 
an indispensable feature for effi- 
cient screen editing and word 
processing. The Electric Win- 
dow™ It's worth looking into. Fea- 


ae: Wage. "om "ener The Electric Window.” М 

e Programmable CRT controller chip tha 

provides extraordinary versatility in Worth Looking Into. $249. ob 
software control of horizontal and verti- ө An optional software driver program called WIN- 


cal formatting, cursor positioning, scrol- DEX™ that complements the fast, hardware- 
ling and Start/Reset functions. implemented functional capability of the controller. 
e Astandard ASCII 128-unit ROM charac- WINDEX™ will auto-link to PSYMON™ the 
ter generator which generates easy-to- monitor for the Percom SBC/9™ single board 
read 7 x 12 dot-matrix characters with computer. The ROM version of WINDEX™ costs 
lower case descenders. Plus . $39.95. The minidiskette version (with source and 
e Provision for an optional ROM that may object files) sells for $29.9 
be programmed for special symbols ог ө Up to 24 80-character 9 — programmable. 
characters. — — e Program control of display highlighting. 
e Resides entirely in 2K on-hoard RAM — e Program interlaced or non-interlaced scan. 
mapped into main memory. e Use either standard video monitor or modified tv 


Now Available! the SBC/9 MPU/Control Computer 


(Single-Board-Computer/6809) — stands alone as a control computer, but also 
compatible with the 55-50 bus for use as an MPU card. Includes PSYMON™ (Percom 
SYstem MONitor) in a 1К ROM and provides for additional 1K of ROM. Also includes 1К 
of RAM. Features: Super Port — provision for multi-address, 8-bit bidirectional data 
lines • an intelligent data bus for multi-level data bus decoding • an on-board 110-baud 
to 19.2 kbaud clock generator * extended address capability — to 16 megabytes — 
without disabling baud clock or adding hardware. And much more. Supplied with 
PSYMON® and comprehensive users manual. Price ..................... $199.95. 
See full page ad elsewhere in this magazine for all of the SBC/9" features. 
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Full Feature Prototyping PC Boards 


All ol the features needed for rapid, 

straightforward circuil protot урп. Use 

14-, 16-, 24- and 40-pin DIP sockets 

+ 55-50 bus card accommodates 34- and 

50-ріп ribbon connectors on top edge, 

10-pin Molex connector on side edges 1/0 

card accommodales 34-pin ribbon 

connector and 12-pin Molex on top edge | | ' 


Мо Виѕ Сага: $14.95 


ғ VO card is 1-94 inches higher than 
SWTP VO card « interdigitated power 
conductors • contacts for не regulators 

| and distributed capacitance pape 

| * use wire wrap, wiring pencil or solder 
wiring * tin-lead plating over 2-02 copper 
conductors wets quickly, solders easily 

| • FR4-G10 epoxy-glass substrate. 
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SS-50 Bus Card: $24.95 


To place an order or request additional literature call toll- | | 
free 1-800-527-1592. For technical information call (214) | 
272-3421. Orders тау be paid by check, money order, COD or | Iv 


charged to a VISA or Master Charge account. Texas residents 


must add 595 sales tax. PERCOM | DATA COMPANY, NC. 
PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. en М. S e d = 1 


Text continued from page 58: 
each type of terrain is an integer multiple of the cost unit. 

The movement cost for any one square on the terrain 
map is considered to be the cost to enter the terrain area 
represented by that square. If you are currently in square 
X, and wish to move to square Y, then consider the cost 
of moving into square Y as the movement cost for square 
Y. The movement cost of square X, the current square, 
has no effect on the calculation; the movement cost is 
affected only by the nature of the terrain you are about to 
enter. 

The result of determining movement costs is a cost 
matrix, C, where C(I,]) is the movement cost of the ter- 
rain in the square in the I-th row and J-th column of the 
map. For all terrain which is effectively impossible to 
enter, or for which entrance is prohibited, C(/,J) =0 is 
assigned. 

The third step is to generate terrain masks. First deter- 
mine max, which is the maximum value found among all 
the movement costs in C. Then for all values k such that 
1<k<C,,.. you define the terrain mask Tk where Tk (1,)) 
is 1 if CU,J)=k, and Tk(I,]) =0 otherwise. 

Now you should define a scatter function for the prob- 
lem. The function will produce scatter mappings for use 
with the terrain masks generated above. The input to this 


W WW WW W WW blank = Clear 
WWHRHR WW 
W RR үү В = Rough 
М RJII W 
М JJ] W ) = Jungle 
W 1 WW 
W WWWW W = Water 
WW W WW WW W 


Figure 1: Map of a small island with clear, rough, and jungle ter- 
rain. The map is represented on a rectangular grid. 
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Figure 2: А movement cost matrix for the island тар of figure 1. 
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function is a boolean array of starting positions (1, if yes; 
0, if no). The output is another boolean array of ending 
positions of moves of distance one from the starting posi- 
tions. Since distance is a factor, you must define a metric, 
or distance function, for this problem. 


Example of the Procedure 

In figure 1, there is a map of a small island with terrain 
of three types: clear, rough, and jungle. The map has 
been placed on an 8 by 8 rectangular grid, and each grid 
square is clearly identified as being a single type of ter- 
rain. 

Let us return to our hiker traveling cross-country on 
foot. Suppose that he requires 10 minutes to travel 
through one square of clear terrain, 20 minutes for rough 
terrain, and 30 minutes for jungle terrain. The terrain 
type "water" is effectively impassable in this problem. 
Thus, the movement cost is in terms of 10-minute periods 
of time, and you can construct the cost matrix C as 
shown in figure 2. Since 3 is the maximum movement 
cost value found in C, you will have three terrain masks: 
T1, T2, T3 as shown in figure 3. 

Using a rectangular grid, there is a choice between two 
obvious distance functions with strictly integer values. 
The first distance function is the "city" metric, which 
defines the distance between points (a,b) and (c,d) as 
|а—с| + |b—d| where |x| is the absolute value of x. 
This function derives its name from the fact that in the 
rectangular system of streets found in a city, no move- 
ment is allowed diagonally through blocks. All distances 
are in terms of the net distance north or south added to 
the net distance east or west. 

The second distance function is the "square" metric, 
which defines the distance between points (c, b) and (c,d) 
as the maximum of |a—c| апа |b—d|. Its name is de- 
rived from the fact that the shape of the area containing 
all squares that are N or less units distant is a square, for 
any integer N. 


Scatter Functions 

Now it is necessary to define scatter functions CSC and 
SSC for the "city" and "square" distance functions, 
respectively. Let À be a matrix the same as C; that is, an 
8 by 8 matrix. Let A (1,7) =0 for all J and J, except for the 
one location on the map that is to be used as the starting 
position. A(1,7) will be 1 for the starting location. Matrix 
A is the input to the scatter function. B will be designated 
as the output matrix. The notation X(A) to represent the 
results of applying the function X to the matrix A will 
also be used. For the city distance function, the function 
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Figure 3: The three terrain masks that will be superimposed on the movement cost matrix of figure 2. 
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Oregon Software Introduces 


The Pascal 
Software Tool 


MMSI PASCAL У1.2” 


We at Oregon Software are pleased to announce that V1.2. our improved version of 
Pascal-1, is now available. The value of Pascal in computer software design is becoming 
widely recognized, and our V1.2 version contains significant enhancements in ease of 
operation and reliability 


А comprehensive tool: 
= In a single, carefully-designed package, Pascal V1.2 is 
the tool you need for each stage of software development. 


J V1.2 Pascal compiler: 


Pascal V1.2 has a fast, highly reliable compiler to give 
you executable code quickly. 


V1.2 symbolic debugger: 

- —] The symbolic debugger traces source statements and 
variables and includes breakpoints and other interactive 
features. 


V1.2 profiler: 
- —] The profiler lists statement execution frequencies so you 
can streamline your code for speed. 


Transports to many operating systems: 

= -4 Pascal V1.2 source transports to any RSTS/E, RT-11, 
RSX-11, or IAS operating system. Object executes on 
any PDP-i1, LSI to VAX, with more target machines 
to follow. А 

' 


Oregon Software guarantees the performance of Pascal V1.2. We also include in the 
purchase price our technical support during the first year of operation. 
Write or call for more details about Pascal V1.2. Ask to see our user manuals, example 
programs, and benchmarks. 

PDP RSTS/E, RSX, VAX, and [AS ara trademarks of Digits) Equipment Corporation. 


DISTRIBUTORS 
Australia: Sydnay; Canada: Vancouver; England: Stafford; Japan: Tokyo; 
Network Computer Services Vnliay Softwara Hourds Computing Ltd. Rikei Corporation 
390-3677 (604) 524-0741 0785-44221 039-345-1411 


Circle 41 on inquiry card. BYTE February 1980 


00000 00000 00100 00000 11111 
00000 00100 01110 01110 111711 
00100 01110 ГТЕГІ 01110 11111 
00000 0981700 01110 01110 11111 
00000 00000 Mee 0 00000 11121 
а. А b. С5С(А) .CSC(CSC(A)) d. 55С(А) е.55С(55С(А)) 


Figure 4: Figure 4a is ап example of a starting matrix, А. Figure 4b represents the matrix after the CSC (city) scatter function has been 
applied. The CSC function is then applied a second time to obtain the matrix in figure 4c. Figures 4d and 4e represent the results ob- 
tained after applying the SSC (square) scatter function to the matrix in figure 4a once and twice. 


CSC will assign to each element of B the value: 


В(І,Ј) = CSC(AQ,]) = AJ) AE A(L] +1) 


R АП, —1) 


OR A(I+1,J) OR А(1-1,)) 


where ОК represents the logical OR operation. For the 
square distance function, the function SSC will assign to 
each element of B the value: 


В(/,Ј) = SSC(AQ,) = А(1,) OR А(1,7--1) 
OR A(I- 1,7) 


In both cases, all matrix elements A(1,7) that lie outside 
the matrix А are to be considered zero, such as A(0,0). 
Figure 4a gives an example of a 5 by 5 starting matrix, 
A. Figure 4b represents the result of applying the CSC 
function to that matrix. In figure 4c, the result of apply- 
ing CSC to the matrix in figure 4b can be seen. Figures 4d 
and 4e represent the matrices obtained after one and two 
applications of SSC to the matrix in figure 4a. 


OR A(L] —1) 
OR А(1-1,) 


OR А(1+1,/+1) OR AUT 1, — 1) 
OR А(1-1,7--1) OR А(1-1,/-1) 


We've hatched a nestful 
of new Тіпу-с products. 


Now you can really expand your horizons with the tiny-c 
structured programming language. The tiny-c owner's manual 
(including 8080 and PDP- 1] source code and tiny-c іп C) is 
still just $40. And we've added these new formats to really 
egg you on: TRS-80 Level ІІ SYSTEM Format Cassette; CP/M 
Disketes with 8080 Source; PDP-11 Diskette; North Star 5" 
Diskette; KIM and SYM cassettes. And there's more, all avail- 
able for $50 or less. Order your tiny-c owner's manual today 
and get the whole story. Call or write: tiny с associotes, 

P.O. Box 269, Holmdel, N.J. 07733. ы 
(201) 671-2296. 

You'll quickly discover tiny-c is all 


| tin 
irs cracked up to be. 


New Jersey residents include 5% soles tax. Visa 
and MasterCharge accepted, Include charge 
plate number with order. 
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Solving General Terrain Problems 

You now have everything needed to solve terrain prob- 
lems: a map with a grid and coordinate system, a move- 
ment cost matrix, a set of terrain masks, a matrix of start- 
ing positions, and a distance function with associated 
scatter function. 

These solutions will probe all possible paths, incremen- 
ting by one unit at a time until your resources are ex- 
hausted or your goal is reached. If you reach the goal 
before you run out of resources, the proposed journey is 
feasible; if you can reach the goal only after running out 
of resources, the proposal is not feasible. Furthermore, 
once a proposed journey is proven to be feasible, you can 
then retrace the path from the goal back to the starting 
position to determine an optimal solution to the prob- 
lem. 

Now reconsider the problem of the man walking on the 
island of figure 1. The city metric and the scatter function 
CSC will be used. Let the walker's starting point be the 
square (3,5) on the map in figure 1; that is the clear ter- 
rain in the third row and the fifth column. During the 
first 10 minutes the hiker will expend one unit of cost and 
can, therefore, move one square north to (2,5) or one 
square east to (3,6). The hiker cannot move south or west 
to (4,5) or (3,4) since he has not yet expended enough cost 
units. Figures 5 and 6a show his starting location matrix 
and his matrix of possible new locations after 10 minutes, 
since each of these positions requires only one more unit 
of movement cost. After another 10 minutes, the hiker 
can reach the clear terrain squares at (2,6) and (3,7) by 
moving from the squares reached after first 10 minutes. 
The hiker could also have reached the rough terrain 
square (3,4). This would be possible by moving west for 
20 minutes from the starting position at square (3,5). АП 
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` We Need Your Help! 


An International Company Called Micro- 
DaSys has designed a dynamite solution for the 
small businessman seeking a computer. We call it the 
"tmillie"T^M, It's a system that combines the absolute 
best business software available with fast, dependable 
hardware. 


The "millie" is the smartest buy a small 


business can make. 1: comes with the most 
powerful accounting, word processing and applica- 
tions software available. And to take advantage of 
that power, the ''millie" uses the 5-100 bus, eight inch 
disk drives and the universal CP/Mt operating system. 
It can be programmed in BASIC, FORTRAN, Pascal 
and dozens of other languages. Best of all, “millie” 
prices start at under $3000. The one illustrated in- 
cludes а reproduction-quality printer and full accoun- 
ting and word processing software for just $6995. 
“Millie” has been in use for over a year in the US, 
Europe, South America and Australia, It is a proven 
design, regularly updated as the state-of-the-art ad- 
vances 


But an international company can't knock 
on doors. Without branch offices in every city of 
the US (and the world) we have the same problem as 
dozens of other computer manufacturers. We simply 
can't contact all of the small businessmen who could 
benefit from our "millie". That's where you come in. 


We seek your help. Sell our "millie" as a com- 
plete, integrated system to your neighborhood busi- 
nesses, universities, writers and other professionals. If 


‚| 


For distribution in the Netherlands contact 
Computer Programming Interantional BV 
Burg Penstraat 3, Postbus 288, 3740AC Baarn, Holland 


4 CPIM is a registered trademark of Digital Research Corp 
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you're reading this magazine you probably һауе all 
the expertise required to demonstrate and sell 
"millies". All that’s really required is the motivation to 
seek out prospective customers and the ability to pre- 
sent "millie's" features to them іп a way most under- 
standable to them. Put us in your customer's place. 


-We offer you a piece of the exciting computer 


market, the chance to work with the most sophisti- 
cated software and hardware available, and best of 
all, a handsome commission and no minimum pur- 
chase requirements (not even onet) 


It's easy to sell "millies". You will be supported 
by an international advertising campaign, a depen- 
dable system made by a well known manufacturer, 
and the best documentation available. All you need is 
the enterprise to seek oul new customers and provide 
them with the support they need [perhaps carning your 
own consulting fees) during and alter installation. We 
will even supply you with potential sales leads in your 
area — Reader Service Questionaires, Direct Mail 1п- 
quiries, and Telephone Responses. These are peole 
who want you to sell them a “millie”) All you need to 
do is act! 


You've got nothing to lose! There are abso- 
lutely no strings, no minimum purchases, no special 
degrees or instruction required, no retail store neces- 
sary. All that is required is the sincere desire to earn 
money selling our computers. Join the fascinating field 
of computer sales now. The market is ready if you are! 
Write or call today for your introductory sales 
package and complete info. 
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other moves are impossible due to either a lack of suffi- 
cient travel time, in the case of the jungle square (4,5), or 
the presence of impassable terrain, such as the water to 
the north. Figure 6b shows the possible new locations for 
the hiker after 20 minutes (two units of movement cost 
expended). 

After 30 minutes, the hiker has finally expended 
enough units of movement cost to go south from his 
starting position to the jungle terrain square (4,5). He can 
now also reach the rough terrain square (2,4) by traveling 
west for 20 minutes from the clear terrain square (2,5). 
Figure 6c shows the hiker's possible locations after 30 
minutes. 

From the above example, it should be clear that move- 
ment into terrain with a movement cost of k depends on 
the position of the object k movement cost units before. 
Refer to each iteration of the example above as a move. 
Also, designate the matrix of possible locations after k 
moves Mk or the k-th scatter mapping. 

This relation can be expressed as follows: the new ter- 
rain squares of movement cost k that you can reach on 
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Figure 5: The starting matrix for the island problem with the 
traveler standing in the clearing at location 3,5. 


move n is represented by the matrix А where A(LJ) is 
equal to Tk (7,7 AND B(1,]) where B=XSC (Mn—k). 
(Х5С is the scatter function. AND represents the logical 
AND operation.) From this you obtain the relation: 


Mn -Mn—1 OR (T1 AND XSC (Mn—1) 
OR (T2 AND XSC (Mn—2) 


OR (Tk AND XSC(Mn — kJ) 


where k is the minimum of Сы and п. In both of these 
relations, function XSC could be replaced by CSC, SSC, 
or any other scatter function to allow the use of any other 
metric or even another grid system, such as the hexagonal 
grid. The hexagonal grid will be discussed in part 2 with 
reference to conflict simulations. Figure 7 shows the scat- 
ter mappings M1, M2 and M3 using the square scatter 
function, SSC, It is left to the reader to verify that this 
relation holds for both scatter functions. 

Using scatter maps, you can prove or disprove the 
feasibility of these proposals by determining whether this 
goal is a possible new location in the scatter mappings. 


Determining an Optimal Path 

Suppose that after n moves, the scatter map Mn finally 
contains the goal. Therefore, you know that there exists a 
path from your starting location to the goal which re- 
quires a movement cost of n, and you know that no less 
expensive path exists. To find this path it is necessary to 
first define the matrices Sk that are the sums of all the 
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00001100 99011110 WOOL L Lag 
00000000 00000000 00001010 
00000000 900009090 00000000 
00000000 00000000 00000000 
00000000 00000000 00000000 
00000000 00000000 00000000 
a. МІ b. M2 C. M3 


Figure 6: After 10 minutes, the traveler may be in any of three positions (figure 6a). Each of these positions represents a 10 minute or 
less expenditure of time, After another 10 minutes, the traveler may be in any of the squares indicated by figure 6b. Figure 6c 


represents squares where the traveler may be after 30 minutes. 


00000000 000 
000011090 000 
00001100 000 
00000000 000 
00000000 000 
00000000 000 
00000000 000 
00000000 000 
а. MI 


Figure 7: The first, second, and third scatter-function mappings using the square scatter function (SSC) as 


text. 
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Figure 8: The third scatter sum using the city scatter function 
(CSC) for the island example. All moves which are made must 
conform to the city metric (distance function). 


scatter maps MO through Mk. Sk will be referred to as the 
k-th scatter sum. Note that 50-- МО. Figure 8 shows the 
third scatter sum for the function CSC. 

The algorithm for finding an optimal path is as 
follows: beginning at your goal, follow a path of strictly 
increasing elements of Sn until you reach your starting 
position, choosing the most rapidly increasing path if 
more than one exists. Since all the possible locations in 
Mk are in Mk +1, for all k, the more quickly a location is 
reached from the starting point, the higher its value will 
be in each scatter sum. 

For example, if the clear terrain square (4,7) was your 
goal, you would use the third scatter sum, 53, which is in 
figure 8. Following the movement restrictions imposed by 
the city function, you will consider only those locations 
given by the scatter of the current location to determine 
the next location on your path. Thus, you will choose 
your next location from the squares (4,8), (4,6), (5,7) and 
(8,7). 

Square (3,7) will be chosen, since it has the maximum 
value in 53. In the same manner, squares (3,6) and (3,5) 
will be chosen so that your optimal path from starting 
point to goal is (3,5) to (3,6) to (3,7) to (4,7). In the same 
manner, you can find that the optimal path from (3,5) to 
(2,4) is by way of (2,5). 

When you try to find the optimal path and there are, at 
some point between the goal and start, two or more 
possible locations from which to choose, you can ran- 
domly choose any one of them with equal success. This 
algorithm, therefore, will find an optimal path, but not 
necessarily the only such path. 

In Part 1 І have discussed some general terrain pro- 
blems and demonstrated a few solutions using a rect- 
angular grid. This method is very easy to implement with 
two-dimensional boolean arrays and lends itself well to 
most of the problems that will be encountered. One 
notable exception, however, is the conflict simulation or 
"war game." These games are usually played on terrain 
maps of a battlefield, upon which a grid of hexagons is 
superimposed. 

This hexagonal grid (or hex grid) resembles a honey- 
comb. It eliminates the need for two different metrics, 
since there are no diagonals, but it requires the definition 
of a new system of coordinates. 

In Part 2 I shall define this coordinate system, a 
distance function, and a scatter function. I shall also 
discuss the representation of specific terrain-related game 
features such as directional terrain (roads and bridges) 
and "no-exit" terrain (zones-of-control). m 


BYTE News.... 


VOICE-CONTROLLED CONSUMER PRODUCTS: At a recent electronics show іп Japan, several 
Japanese manufacturers demonstrated voice-response and voice-activation of many consumer pro- 
ducts. Sanyo, Toshiba, Sharp, Sony, Hitachi, and Matsushita demonstrated a wide variety of con- 
sumer products that respond to oral commands. Using microprocessor-controlled speech analyzers 
and synthesizers, the processors controlled television channel selection, volume and color control, 
and operated video games and clocks. Some units talked back to confirm user commands. 

It is expected that many of these products will be commercially available in a year or two. Present 
technology allows registration of up to three persons in the voice-recognition circuit. Manufacturers 
agree that the voice recognition is not 100% perfect, but that it will be in time. 


SOME HOME COMPUTERS FAIL FCC RFI SPECS: The Federal Communications Commission 
(FCC) has released the results of their tests of personal computer systems for radio-frequency inter- 
ference (RFI). RFI has become an increasing problem to television and FM radio reception, similar 
to the citizen's band radio interference problem several years ago. The FCC has proposed as a stan- 
dard a radiation limit of 100 microvolts per meter at a 3-meter distance. 

Early last year the FCC tested the Radio Shack, Apple, Heath, Texas Instruments (TI), Com- 
modore PET, and Southwest Technical Products personal computers. Only the Texas Instruments and 
Commodore systems met the specification. Atari had submitted and passed the specification earlier. 

The standard goes into effect July 1, 1980, and all manufacturers have declared their intention to 
make necessary modifications to assure compliance with the specifications. 


CENTRONICS REVEALS NEW PRINTING METHOD: In a press conference held on November 13, 
1979, Centronics Data Corp of Hudson, New Hampshire, demonstrated a new method of printing on 
paper. A single stylus driven by voice coils through a parallelogram flexure mechanism presses a 
carbon ribbon against paper to form characters in almost the same way as people write using pens 
and pencils. Character fonts are switched by changing the controlling software; an almost infinite 
variety of symbols may be produced, including mathematical, Greek, Chinese, Cyrillic, and Arabic 
character sets. The prototype Quietwriter typewriter devices print with excellent quality at a speed 
of 17 cps for English-language character sets. Products using the Quietwriter mechanism may be 
sold beginning about the third quarter of 1981. 


NEW LISP SYSTEM: The LISP Co (T.(L.C)) of Los Gatos, California, has completed their first ver- 
sion of LISP for the Z80. It is a dialect of the MIT LISP-Machine LISP, complete with strings, I/O 
streams, Muddle's parameter-description mechanism, and comprehensive documentation. This ver- 
sion was done for a major personal computer manufacturer; (T.(L.C)) will soon announce their own 
version that will include hardware to support the LISP programming environment. 


HOBBYIST ELECTRONIC MAIL SYSTEM FORMING: Hobbyists are setting up a low-cost mail 
system using their microcomputers. This is possible using a $12 software package from the Personal 
Computer Network (PCNET) committee. With it, a personal computer owner can set up his machine 
to automatically dial another system or systems at a preset time (usually late at night), deliver 
messages, and return a status report (delivered or not delivered). 

Hobbyists are also setting up dial-in, free-access message systems for discussion purposes using 
the FORUM-80 software and Radio Shack TRS-80s. Three forums are already in operation: forums 
devoted to tracing family histories (in Fairfax, Virginia), information on engineering applications of 
microcomputers (Olathe, Kansas), and applications of microcomputers for the handicapped (Mem- 
phis, Tennessee). For more information on these applications, contact Jon Tara, c/o SEMCO, POB 
9578, Detroit MI 48202. 


COMPUTER COMPANIES GO INTO RETAILING: The latest computer stores are those set up by 
Digital Equipment Corp (DEC), IBM, and NCR. Following the innovative experiences in computer 
retailing established by Tandy Corp and independent stores, the traditional computer manufacturers 
have decided to meet the challenge head on. DEC already has in operation almost twenty “computer 
stores’ where customers can sample the DEC small computers. However, the stores have no inven- 
tory and purchases are shipped from a distribution center. 
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IBM now stocks their 5110 small business systems at fifty centers where а purchaser can get a 
system on a cash-and-carry basis. These centers were originally opened to demonstrate and train 
users, and then the retail operation was added. А typical system sells for $16,000. 

NCR has opened two pilot stores in Cincinnati to sell cash registers and small computers in the 
$15,000 price range. Data General is selling its MicroNOVA system through fifty independent 
dealers, and Texas Instruments is beginning computer demonstrations in its San Francisco store. 

With the cost of small business computer systems decreasing, the profit margin is no longer 
enough to support the high-cost selling techniques of large computer systems. 


MOTOROLA, TANDY AND WESTERN UNION INTRODUCE "GREEN THUMB” SYSTEMS: Spon- 
sored by a grant from the US Department of Agriculture, Motorola and Western Union will set up an 
experimental agricultural video-telephone information system known as Project Green Thumb. 
Tandy Corp will manufacture the terminals to be located in 200 farm homes in Kentucky. Farmers, 
via telephone lines, will be able to access weather, market, and agriculture data from remote com- 
puters. 


RANDOM NEWS: Atari has filed an appeal with the Federal Communications Commission (FCC) to 
stay the decision (reported in last month's BYTE News) in which the FCC granted Texas Instruments 
a waiver on permissible interference standards for personal computers. Atari feels that if other com- 
panies can pass the specification, then the TI request should not have been granted . . . . Texas 
Instruments will soon have competition in the voice synthesis area. National Semiconductor Corp 
and ITT Semiconductor are both showing samples of their new synthesizer parts. These integrated 
circuits are aimed at low-price consumer applications such as talking clocks, telephone-answering 
equipment and automobile warning devices . . . . Texas Instruments has introduced four new ter- 
minals that have dual-matrix print heads. The head prints two characters with each pass across the 
page enabling the unit to print 120 characters per second . . . . MIT (Massachusetts Insitute of 
Technology) has received a development contract worth several million dollars from Heath Co and 
Exxon Enterprises. The contract calls for the MIT Computer Science Laboratory to develop an 
advanced cartridge-disk-based 16-bit microcomputer system for use in office automation. Although 
initial plans called for MIT to use Zilog's 16-bit microprocessor, it is reported that they have switched 
to the Motorola 68000 to use memory more efficiently. Both Heath and Exxon will have nonexclusive 
manufacturing rights, and Exxon will have exclusive software rights . . . . Chuck Peddle, the 
developer of the 6502 microprocessor, the KIM-1, and PET computers, has a new product. It is the 
Commodore 4500 4-bit microprocessor. It represents a radical departure from the 6502 

architecture . . . . Researchers at Bell Labs announced the development of an improved elec- 
trochromic display using iridium. It consumes less power and could be cheaper to produce than 
light-emitting diode and liquid-crystal type displays. It does not have to be energized continuously 
and is pulsed to turn on and off. 


APOLOGY DUE: In the September 1979 BYTE News column, I reported on 16-bit 8086 processor 
boards for S-100 systems. I regret that I omitted mention of a company that has been making such а 
board since December 1978. The company is Tecmar Inc, 23414 Greenlawn Ave, Cleveland OH 
44122. They sell a complete line of S-100 boards to make up a complete system. 


RANDOM RUMORS: Apple Computer will soon introduce the Apple III, and it is rumored that it 
will not use the 6502 microprocessor. Apple is keeping a tight lid on their plans (bit-slice, perhaps?) 
for this unit. . . .Digital Research, the firm that developed CP/M, the most popular disk operating 
system for microcomputer systems, will soon announce a version of CP/M for the Intel 8086 16-bit 
microprocessor, which will include an assembler program. . . .IMI (International Memories Inc) of 
Cupertino, California, the first company to ship 8-inch, Winchester-technology, hard disk drives, is 
rumored to be planning іо show a 5%-inch, 3-megabyte Winchester drive at the 1980 National Com- 


puter Conference in June. Rumor is that there will be at least one other such drive shown at the 
МОС. 


MAIL: I receive а large number of letters each month, as a result of thia column. If you wish 
a response please include a stamped, self-addressed envelope. 


Sol Libes 

Amateur Computer Group of New Jersey (ACG-N]) 
1776 Raritan Rd 

Scotch Plains NJ 07076 
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Photo 3: Close-up view of the Heathkit ЕТ-3400 microprocessor trainer wired for use with the demonstration program. Тһе ЕТ-3400 
programmable timing module is connected to the trainer's data bus via the eight wires from the left corner of the picture. The syn- 
chronizing signal is transmitted over the yellow-black twisted pair at the bottom of the picture. Тае red-orange, red-white, and red- 
yellow twisted pairs carry the output trigger pulses to the three AC phase controls. 


The numbering of the photos, 
figures, and tables is continued 
from part 1 of this article, January 
1980 BYTE, page 56. 


In part 1 is an examination of the 
basic principles and techniques for 
achieving proportional AC phase 
control with a microcomputer and a 
programmable timer. I would now 
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like to present a completely worked- 
out demonstration program designed 
to run on a Heathkit ET-3400 micro- 
processor trainer. This demonstration 
program will operate three lamp cir- 
cuits, giving you keyboard control 
over the lamps that are to be faded on 
and off. 

In addition to the ET-3400 trainer, 
you will need an MC6840 program- 
mable timer module, a 7405 hex in- 


verter (open collector) a syn- 
chronizer (from figure 5 in part 1), 
апа three AC phase controls (each 
from the circuit of figure 9 in part 1). 

Here is a step-by-step procedure for 
ut the demonstration program 
wor 


1) Plug the MC6840 and the 7405 in- 
tegrated circuits into the ET-3400 
trainer's breadboard socket. 


ані 


. 


*5V FROM MICROCOMPUTER 


айы 
ЫЛА Ау, iar ERE 1 АС PHASE 
ү ТЕЕ 46 5 „5 CONTROL #3 
оруну |3 | a 4 | =| Bites | А commu] (0900 = мос 
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NON power control of three AC lamp circuits. Connections between the MC6840 program- 


RO 


in es Ет Seer, сіп рагі 1 of this article. This pulse GND 
3) Wire the circuit shown i in figure 10. » width was computed for a +5 V 
| 4) Load the FADER? ; program | in | microprocessor clock frequency of AST Т 
| . listing 1 beginning ng at | location hex- — 1 MHz, If your system's clock fre- oe 
 adecimal 0100. | p SEL cid : 


5) Memory location. 0000 stores a 
minimum delay number. for all 


lamps. If. you want the: cd to | 


reach maximum | brighi ne 
should Ье preset to 0O0. 

6) Fading rates for the three lamps 
should be preset in mernory loca- 
tions 0001, 0002, and 0003. Setting 
each of these rate values to hex- 
adecimal FF will cause each lamp 


to go from complete darkness to - 
full brightness in about 2 seconds, | 


At the opposite extreme, setting 
each rate value to 01 will cause this 
change to take 9 minutes. 


7) Location hexadecimal: 017F con- 


Author's Note - T | 
lam indebted & to: Professor. Konlesudra Rao, 


of National Semiconductor, Santa Clara CA, ! 


for his advice. and technical. support. This lamp 


control program was developed and tested іп | 
his electronics laboratory | at Western Michigan ` 

University with the use of a Motorola М6800 | 
cross-assembler resident: on Western's PDP-10 ү 


СОР а ате т EV EAR 


pr Т; дедің trainer have been omitted for clarity. 
Жауы 


' tains the output-pulse-width value 
hexadecimal 1E that was computed 


quency is different, you will have 
to recompute this pulse width. 

А pulse width that is too short 
will not permit the lamps to darken 
completely; a pulse width that is 
too long will cause the lamps to 
flicker or flash back on at full 
brightness just when you expect 
them to be completely dark. 

8) The program (listing 1, p. 74) 
begins execution at location hex- 
adecimal 0100, initializing all 
variable locations. With the pro- 
gram running, pushing keys O thru 

7 will fade the lamps on and off in 
different combinations, according 
to the binary value of the keys 
pressed. The lamps' changing 
values will appear on the ET-3400's 

six seven-segment readouts. 

9) You can stop the program without 
turning off the lamps by pushing 
the 9 (break) key. With the pro- 
gram stopped, you may examine 
and change registers, all without 
affecting the lamps. You may then 
restart the program at location 


6840 Numbers | ET-3400 


Table 2: Connections to be made between 
the Heath ET-3400 microprocessor trainer 
and the MC6840 programmable timer. 


hexadecimal 0110, which retains 
previous values in the variable 
locations. 


This demonstration program 
should be enough to fire your 
imagination to think of your own 
applications for this lamp control. 
technique. I will be interested in hear- 
ing about programs and applications 
developed by BYTE readers. 
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Listing 1: FADER2, а program written in assembler language for the Motorola M6800 processor to control the light dimmer. 


00001 
00003 
00005 


00007 
00008 
00009 


00011 
00012 
00013 


00015 
00016 
00017 


00019 


00020 
00021 


00023 


00025 


00027 
00028 
00029 


00031 
00032 


00034 
00035 


00037 
00038 
00040 
00042 
00043 
00044 
00045 


00047 
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/ PRESET FADING RATE 3 


/ MONITOR VECTORS HERE ON ТЕН 


Ж ADDRESSES IN FROGRAMMARBLE TIMING MODULE 


СКІ 
CR2 
CRS 


M1 
Li 


E QU 
EQU 
ERU 


ЕСІ! 
ERU 


ERU 
EQU 


EQU 
EQU 


$8000 
CR1+1 
CRI 


CRIt2 
СК143 


CRi*4 
CRI+5 


CRI+6 
CRIZ 


ОҒ LATCH 1 
LSB ОҒ LATCH 1 


MON 
г" / 
a 
m 


MSE OF 
LSE OF 


LATCH 
LATCH 


ығ 


LATCH 
LATCH 


~ x NN 


MSE ОҒ 
LSE OF 


ыы 


Ж THESE ЕТ-3400 MONITOR SUBROUTINES ARE USEL 


КЕПІЗ 


DSPLAY 


Ж МАКЕ A COLT 


EAU 
ERU 
ERU 
EQU 


ФЕСОО 
ФҒТІҒ4 
ФЕСЕС 
$F 07K 


START 


RETURN TO MONITOR 

INFUT CHAR FROM KEYBOARD 
RESET DISPLAY TO IST LET 
ПІЗР АҮ ROUTINE 


N SX ك‎ 


FROM THIS ANDRESS - $0100 


Listing 1 continued on page 76 


for 6800/6809 
Software 


Technical Systems Consultants, Inc, is The Source for your 
6800/6809 systems software needs. From FLEX™, the standard 
disk operating system of the 680X family, to Sort/Merge, your 
systems requirements can be filled with the highest quality 
software in the industry. Nowhere else can you find such variety 
from a single source. Here are some of the most popular: 


Program Name 6800 6809 
FLEX for SWTPc $90 $90 
FLEX for SSB 90 90 
Extended BASIC 100 100 
Extended BASIC Precompiler 50 50 
BASIC 65 65 
BASIC Precompiler 40 40 
FLEX Sort/Merge T5 75 
Text Editing System 40 35 
Assembler 40 40 
Text Processing System 60 М/А 
Debug Package 55 75 
FLEX Utilities 100 60 


These packages are available on either 8" or 5" soft-sectored 
FLEX diskettes (5" 6800 is FLEX 2.0). Price includes user's 
manual and object code diskette. Certain programs are available 
on cassette. Contact Technical Systems Consultants for pricing. 
All orders should include 3 percent for postage and handling 

(8 percent on foreign orders). Master Charge and Visa 

are welcome. 


"FLEX is a trademark of Technical Systems Consultants, Inc. 


technical systems 
consultants, inc. 


Box 2574, West Lafayette, IN 47906 
(317) 463-2502 


т Саға, 


Listing 1 continued: 


00049 


00051 


ооо 
00054 


00056 
00057 
00098 
00059 


00061 
00062 
00043 


090065 


00067 


00069 
00070 
00071 


00073 
00074 


00076 
00077 
00078 


00080 
00081 
00082 
00083 


00085 
00086 


00088 
00089 


00091 
00093 
00095 


00097 
00098 


00100 
00101 


0100 


0100 
0102 


0105 
0107 
0108 
O01 OF 


01010 
OLOE 
O10F 


0110 


0111 
0113 


0115 
0118 
OILE 


ОЕ 


86 
97 


22 CE 


де ПЕ 


012HB 
012I 


012F 
0130 


ОЕ 


БІ 


81 
26 


OF 
7E 


ORG $100 


Ж INITIALIZE DELAYS SO ALL LAMFS ARE OFF 


FF CLOSTR LOA А #%ЕК / MAXIMUM DELAY VALUE 
0004 LEX #F TNAL 1 / INITIALIZE FOINTER 
00 INITIA STA А Oryx / STORE ЖЯҒҒ НЕКЕ 
INX / FOINT TO NEXT VARIABLE 
оооп СРХ ЖІМТЕКЗ4І ғ LAST VARIABLE? 
FS ВМЕ INITIA ғ RETURN IF NOT ПОМЕ 
МОР 
МОР 
МОР 
Ж МАКЕ A WARM START FROM THIS ADDRESS ~ $0110 
WRMSTR SEI / MASK IRQ WHILE INITIALIZING 
Ж THESE STEPS CONFIGURE THE TIMERS FOR SINGLE-SHOT 
ж ОРЕКАТТОМ WITH TURN-ON DELAY MCL4+1)7T AND OUTFUT 
Ж PULSE WIDTH LT, 
Ré LEA А FFG / CONTROL WORE FOR CR3» CR1 
B7 LOA BR %#%БВ7 / CONTROL WORD FOR CR2 
8000 STA А CRS / CONFIGURE TIMER 3 
8001 STA B СКЕ? / CONFIGURE TIMER 2 
8000 STA à CRI / CONFIGURE TIMER 1 
ж ON IRQs THE ЕТ--5400 VECTORS TO LOCATION 
ж UIRQ. WE MUST PROVIDE A JUMP INSTRUCTION 
Ж ANT A VECTOR TO TRANSFER TO OUR PROGRAM'S 
Ж IRQ SERVICE ROUTINE АТ LOCATION #CYCLE. 
7E ПА А Ж#%7Е / LEA А WITH JUMF COMMANI! 
Ғ? STA à UIRA ғ STORE JUMF COMMAND AT ОТКО 
0137 LIX FCYCLE / JUMF TO THIS LOCATION 
F8 STX UTRQ+1 / STORE #CYCLE АТ UIRQ VECTOR 
CL.I / CLEAR IRQ MASK 
Ж MAIN FROGRAM LOOF 
FIIF4 KEY JSR INCH / GET HEX VALUE OF KEY РОЅНЕТ 
09 CMF А #%09 / IS IT "BREAK" KEY? 
04 BNE. CONT / BRANCH IF NOT "ЕКЕАК " 
SEI / SET IRQ MASK 
ЕСОО JMP RESET / 60 TO ET-5400 MONITOR RESET 


Listing 1 continued on page 78 
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К zaks 
ы 


cessos N 


г. a tea 3 c 


E P E Sa. EFF 


-A 


c: ES 


P 


rodnay zaks 


ШАП ЛЫ 


ШЕНІ) 2020 MIlvia Street 
"m | Berkeley, СА 94704 
| re | TO ORDER: — — — — —À — — ت‎ e — = 
И introduction to microcomputer systems. The ¥ Phone: (415) 648.8233. vaa. мс. | Pease sena me горм) 
| 1 | step-by-step presentation assumes no prior , mecan рен — | Nome 
НШІ! Did knowledge of the subject. The author covers all — = aan | Сотрапу 


Г м aspects of microprocessing, from the basic соп- 


Address e س‎ 


|| | 1 cepts to advanced interfacing techniques, “Yee: А29 "100 ре со | Cty State Ар 
UU guiding the reader from Fundamental Соп- таҳ; in сомотіс please odd tox | Charge my — viso. ——Masterchaige 
cepts, through Systems Components and Inter- ——— 
facing, all the way to Systems Development. | - 
Based on the author's extensive experience in AVAILABLE AT BOOKSTORES | Сага Number [ыр Dat 
research and education. Used by schools and AND COMPUTER STORES Signature 
universities worldwide. EVERYWHERE | I3 Send me you detailed totaly 


2nd Edition 420 pp. 200 illus, Re) С201,5!0.95 | 
Circle 48 on inquiry card. 


Listing 1 continued: 


00103 
00104 
001046 
00108 
00109 
00110 
00111 
00113 


00115 
00116 


00118 


00120 
00121 


00123 
00124 


00126 
00128 
90130 
00131 
001.32 
00134 
009136 
OOM AE 


001 40 
00141 


00143 
00144 
001435 


00147 
00148 
00149 


00151 
00152 


00154 
90155 


00157 
00158 


0133 
0135 


0137 
0139 
O13Hh 
0151 


O1 3E. 
0140 


0142 


0145 


0146 : 


01489 


0145 : 


014C 
014Е 
0150 


0151 
0154 


0196 . 


01957 


O1SA 
015С 


О15Е 
0160 
0162 


0164 
0156 
0168 


OLSA 
016С 


О16Е 
0170 


0172 
0173 


09 
F1 


LE: 
3E 
34 


. 0001 


09 
OG 


0:3 
ов 
да 


OO 
оо 
04 


OO 
00 


OY 
06 


0004 
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CONT 


ж IRQ INTERRUFT 


CYCLE 


RSR 
BRA 


RSR 
BSR 
ESR 
RTI 


K SUBROUTINE 


NEWFN 


МЕМЕМІ 


NEWFN2 


NEUWF N33 


CMF 
BHI 


L.X 


ROR 
ЕСС 


ЫА 
URA 


LEA 
STA 
INX 


СРХ 
ЕМЕ 


NEWFN4 RTS 


ж ROUTINE 


CHANGE 


CHNG1 


I IMMER 


ЕКІТЕК 


RESTOR 


L.X 


L.A 
LIA 


CMF 
RHI 
BEQ 
АПП 


anc 
RRA 


SUB 
SBC 


STA 
STA 
INX 
СРХ 


à 


В 


н 


I 


FOR 


МЕЫҒМ 
KEY 


CHANGE 
LOAN 
SHOW 


ТО CHANGE. 


#Ф07 
NEWF N4 


ЖЕТМА 1 


NEWFN2 


MINIL.Y 
NEWFN3 


+$FF 


OsX 


FF INAL.3t1 


NEWF NI 


CHANGING 


#RATEI 


ET» 
RRITER 
RESTOR 
Ov X 
*$00 
RESTOR 


О» Х 
%%00 


9, Ҳ 
ó*X 


ЖКАТЕЗ4Ғ1 


/ SET NEW FINAL VALUES 
/ GET NEXT CLOSED KEY VALUE 


SUBROUTINE 


/ CHANGE DELAY VALUES 
/ LOAN TIMERS WITH NEW DELAYS 
/ TISFLAY DELAY VALUES 


FINAL VALUES 


/ VALIN HEX VALUE? 
/ BRANCH IF NOT VALIN 


/ FOINT TO FINALI 


/ SHIFT LAMP CX) BIT INTO С 
/ BRANCH TO DIM LAMF 


/ LOA R WITH MIN DELAY 


/ LUA В WITH MAX TIELAY 
/ STA В FINAL CX) 
/ FOINT TO NEXT LAMF 


/ LAST LAMP CONE? 
/ RETURN IF NOT ТОМЕ 


LELAY NUMBERS 
/ FOINT TO LAMF 1 


/ ПА Н ІМТЕК(Х» 
/ LIA A ПЕГАҮ(Х) 


CMF DELAYOX? WITH FINAL (X) 
ERANCH IF DELAY(X)>FINAL СХ) 
BRANCH IF HELAY (X)=F TNAL. СХ 


В 
x 


ІМТЕК(Х» + RAÀTECX) 
LELAYOX) + CARRY 


ММ ммм 


НОН 


Е 
із 


INTERtCX) 
DELAY СХ? 


~ RATE CX) 
- BORROW 


B ІМТЕК ЕХ) 
à ПЕІАҮ(Х> 


STA 
STA 


м NN 


“a 


FOINT TO NEXT LAMF 
/ DONE WITH ALL 3 LAMPS? 


Listing 1 continued on page 80 


It's off and running. And delivering 
as promised. 


Nhat is MicroNET^ for sale and wanted notices and 
Itis the personal computing the MicroNET Electronic Mail 
system for personal messages 


service of CompuServe, 
Incorporated. CompuServe is a to other MicroNET users. You ИМЕР 


nationwide commercial time сап even sell software via at is the costi 
sharing computer network with MicroNET. We've saved the best for last. 


service in most major cities (see 
below) and a reduced phone 


charge in over a hundred others. 


\ 
1 


large-scale mainframes. 
MicroNET allows the personal 
computer user access to 
CompuServe's large computers, 
software and disc storage 
during off-peak hours (from 

6 PM to 5 AM weekdays, all day 
on Saturdays, Sundays and 
most holidays). 


You can use our powerful 
processors with X-Basic, 
Fortran, Pascal, Macro-10, AID 
or APL. You get 128K bytes of 
storage free (just access it at 
least once a month). Software 
includes games—including 
networking multi-player games 
—personal, business and 
educational programs. 


In addition, there is the 
MicroNET National Bulletin 
Board for community affairs, 


Lu ғыз T 1 + 


NEW! MicroQUOTE, а 
security information 
system for corporate 
stocks and public debt. 
NEW! MicroNET Soft- 
ware Exchange with 
dozens of new 
programs available for 
downloading to your 
personal computer at a 
specified charge. 

NEW! Executive pro- 
grams for TRS-80, Apple 
Il and CP/M systems (so 
your machine and ours 
can talk to each other 
error-free). You can 
switch between terminal 
and local mode while 

on line. 


n 


The standard 300 baud modem. 
MicroNET has local phon 


There is a one-time hook-up 
charge of only $9.00! Operating 
time—billed in minutes to your 
VISA or MasterCharge card—is 
only $5.00 an hour. 


Good. Write to us at the address 
below. We'll send you a full 
packet of information about 
MicroNET. 


CompuServe 


Personal Computing Division 
Dept. B 

5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 


MicroNET is available via local phone calls 
in the following cities: Akron, Atlanta, 
Boston, Canton, Chicago, Cincinnati, 
Cleveland, Columbus, Dallas, Dayton, 
Denver, Detroit, Houston, Indianapolis, 
Los Angeles, Louisville, Memphis, West 
Caldwell (NJ), New York, Philadelphia, 
Pittsburgh, San Francisco, Stamford (СТ), 
St. Louis, Toledo, Tucson and 

Washington, D.C. 


Access to the MicroNET service is avail- 
able in 153 other cities for an additional 
charge of $4.00 per hour. 


"... but the really impressive stuff is in the back room." 


Circie 49 on inquiry card. 
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Listing 1 continued: 


00159 0176 26 E2 НМЕ CHNGi _ / RETURN TO DO NEXT LAMP 
00161 0178 39 RTS 

001463 Ж THIS ROUTINE LGATS THE TIMER LATCHES 

00165 0179 CE 8002 LOAL LIX іні 7 POINT TO Mi 

00167 017С 96 07 LIA А  DELAY1 | 

00158 O17E Có 1Е LEA B #%1Е / OUTPUT PULSE WIDTH 

00169 0180 А7 00 STA A O»X / LOAN Mi WITH DELAYI 
00170 0182 E7 01 STA B 1,Х / LOAD Li WITH PULSE WIDTH 
00172 0184 96 08 LIA A DELAY? 

00173 0186 АУ 02 STA А 23»X / LOAD M2 WITH DELAY? 
00174 0188 Е? 93 STA B 3»X / (дап L? WITH PULSE WIDTH 
00176 діва 96 OY LIA A DELAYS 

00177 O18C 47 04 STA А 4»X / LOAD M3 WITH DELAYS 
00178 018Е ЕЎ 05 STA E yX / LOAD L3 WITH FULSE WIDTH 
00180 0190 59 RTS 

00189 Ж THIS ROUTINE SHOWS THE THREE BELAY VALUES ON 
00183 ж THE ET-3400*5 SIX /-SEGMENT READOUTS. 

00185 0191 ЕП FCRC SHOW JSR REDIS / RESET ПІЗРІ АҮ TO 18ST LED 
О0186 0194 СЕ 0007 L.TiX DELAY / START DISFLAY WITH LELAYi1 
00187 0197 C^ 03 L.A B #03 ғ TtISPLAY 3 BYTES 

00188 0199 BO ҒП?Е ASK SELAY ғ DISPLAY DELAY? 2 ANI 3 
00190 019С 39 RTS 

00199 ENII 

SYMBOL TABLE 

MINILY ОООО КАТЕ1 0001 RATES 0002 RATES 0003 FINALI 0004 
FINAL? 0005 FINALS 0006 TELAYI 0007 DELAY? 0008 DELAYS 0009 
INTERI ОООА INTER? 0008 INTERS 000C  UIRKR ООЕ? CRI 8000 

(К? 8001 CRS 8000 М1 8002 1.1 8003 M2 8004 

1:2 8005 М3 8006 1:3 8007 RESET ҒСОО INCH FIF4A 
REDIS FCRC  LSFLAY FUZE CLISTR 0100 INITIA 0105 WRMSTR 0110 

REY 0128 CONT 0153 CYCLE 0137 NEWFN 013E МЕНЕМ 0145 
NEWFN2 O14C NEWFN3 014E NEWFN4 0156 CHANGE 0157  CHNGi (015а 
DIMMER 0164 ВКІТЕК 016A RESTOR 016E LOAD 0179 SHOW 0191 m 
ОТОР = 
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Now... = 

You, the small systems user can 

the advantages of НІ-р‹ Копт 
be co computer graphics - 


inl YOS | Tw ‚ж*' кг‏ اک2 


=? - | T | 4% Hx For complete informa Жейде ы, 
'| Digital Plo ters | ства з Digitizers = ja ін і rc zs " C fousto j } 


дет Се 
Em Hous о 


T 1 = 
Rosh 
LI 
ғ am А to 


Programming Deickies 


Gasuse 


Mike R Firth, 4712 Northway Dr, 
Dallas TX 75106 


Gasuse is a program I wrote to use 
facts I record in a notebook in my car 
to produce useful information. I note 
the mileage of my car, the cost of the 
gas, and usually the gallons and dol- 
lars of the purchase along with the 


state of purchase and date (for tax 
purposes). Aside from the special 
features noted below, the program in 
listing 1 consists of the initialization 
routine (lines 1010 thru 1084), the 
main loop (1100 thru 1900), and rou- 
tines to allow for missing information 
(2000 thru 2190) and printer output. 
The main loop continues until O is 
entered for the miles. The program 
does not permit entering a lower 


Disk Memory 


Power Supplies 2%"; 


* 2729 


Power-One, a leading 
supplier to the Disk Drive 
Industry, now offers a 
complete line of power 
supplies for FLOPPY DISK 
and new WINCHESTER 
FIXED DISK applications. 


Call or Write for our 
New Catalog. 


WINCHESTER FIXED DISK 
SHUGART - CENTURY - MICROPOLIS are just a few drives powered by this new 
universal model. Powers (1) Winchester drive plus controller circuitry. 


олын | andouput | шешт | moda | әкеп | 
+ 5۷ @ 9A ~ 12V @ ВА + 24V @ .5A/4.5A PK CP384 5120.00 


EC X e 


FLOPPY DISK - 574” MEDIA 
ВА5Ғ- SHUGART - PERTEC - SIEMENS plus all other popular 514" media drives. 


stouo  — zmdouput | мош | Prena 
| +5V@ SA/7APK | _+12V@ ЗА/ТВАРК 


+ 5V @ 2А +12\/ @ АА | СРз23 | 


CP323 powers ир to (4) drives simultaneously. 


5 74.95 


FLOPPY DISK - 8" MEDIA 
SHUGART - PERSCI - СОС - WANGCO pius many other single and multiple drive 


applications. 


Price (1-9) 
| $ 6995 
| $ 91.95 | 
| $ 49.95] 


+ 54 Ф 2А + 12V @ АА —12V @ AA 


CP272A powers Persci Drives (includes unregulated 7 - 10V @ 1.2A/10A РК). 
HTAA-16W powers Persci controller. 


СӘРПШЕГ-ППЕ һ.. rower surnues 


Power One Drive - Camarillo, СА 95010 » (805) 484-2806 » TWX 910-336-1297 || 
Eastern Regional Headquarters • (518) 399-9200 


€ — 


, 
RI = —— —-— 
- ж 

r 


> 
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Circle 51 on inquiry card. 


mileage than the last mileage reading. 
The missing information section will 
permit computations if two of the 
three items— price, gallons, cost— 
are known. 

The information printed out 
includes the entered (or calculated) 
numbers—miles at purchase, dollars, 
gallons — then two figures for this 
step—miles since last fill and miles 
per gallon. Then there are total 
figures—miles since start of trip and 
mileage since the start in terms of 
total dollars and total gallons. The 
total miles and mileage are figured 
anew at each step to smooth out 
errors. 

Notes on odd items: lines 40 and 50 
save retyping the commands used on 
the Wang for disk storage. U$ con- 
tains the character to move the cursor 
up one line. This results in the display 
being solid information, neatly 
arranged, with data entered on the 
bottom lines. The Select Print 
statements after line 8100 are the 
means of assigning the printed out- 
put. Only one device can be selected 
at a time, where 005 is the video ter- 
minal and 215 is the fast printer. Lines 
9400 thru 9406 are special functions 
that relate to special keys on the ter- 
minal and permit controlled listing of 
the program. Wang uses % for image 
statements, where most BASICS use : 
in my experience. 

Table 1 is an example output from 
listing 1. (See table 1 and listing 1 on 
page 124.) Please note that while two 
of the segment mileage figures vary 
considerably (17.9 and 40.1), the 
average mileage stays in the mid- 
twenties. One reason that segment 
mileage will vary is that the tank is 
not filled to the same point each time. 
If 10 gallons are used in 250 miles, but 
only 5 are purchased the program will 
give twice the mileage for that seg- 
ment. However, when one has to fill- 
up with 10 gallons after only 125 
miles, the mileage will drop. 

Note that the totals are run up each 
time the program is run, which repre- 
sent a page in your notebook —all the 
gas purchased on a trip or a month's 
driving. To add to a list, simply take 
the old list's starting mileage and the 
final totals as the first entry, (see table 
1 for example). 


CP/M* VERSION 2 FOR ТА8-80% MODEL I! NOW AVAILABLE 


ies 
DIGITAL RESEARCH „=/ -— 


Û СРМ FLOPPY DISKETTE OPERATING SYS- 
8 TEM — Packages suppked on &skere complete ah 
8080 assembior text edim, 8080 and varus 
uhkbes pius fü docurmentkhóon CPM avadable con 
pared г most popular computer Кек syslems meug: 


pr Нё! ТН5-807. «СОМ 3712 and ICOM Micro Csh 

plus many gia conhgurabons avadante off ine spat 
$145/$25 

CP M venon $ (nct afl formats Avaiabie immecka 


7 d a 


$300:$59 

[J MAC — 8080 Macro Авивтижег Full intel macro delire- 
Long Pyeudo Ops тсібе APC. IAP, REPT TITLE, 
PAGE. and МАСЫН 260 ibrary icuded Produces intel 
absolule hax сыйри! plus symbols hie Ке use by SH) (see 
boo] 885545 


"аққу , provides 

ІШІ ртс. aly ol momory abes and equated va- 

m 570/515 

Û 2900 — As above for 280 Fnqures 280 CPU 109:328 
D) TEX - Тен fermone to create 

өзеп ard рле сору from source text ies. SERS 

. . 2,211) 


MICROSOFT 

BASIC-80 — Disk Entondod BASIC, ANS! companbie 

Auh Jong vànable names. WHILE WEND. chuurreng, van- 

әш мим file records 5 

BASIC COMPILER — Language compabbig with 

BASIC-BO and 3-10 umes faster executon. Produces 
осал Outpul Inctudes 


Slandard Мс i 
Macro-80. Also inkable lo FORTRA = COBOLC-80 
codo modules $350/$25 


a Dlaor 


FORTRAN-80 — ANSI '86 (except for COMPLEX) 
plus many exlenpors кибет calocatable obiect cor 
AGRO, Юм. horory wiih manager. Also mctudes 
(вое боюм] 35400525 
СОВО! -80 — Level 1 ANSI 74 standard COBOL рыз 
ot ol Lovet 2 Full soquenhal, relative. and indexed hie 
—— with variabile Ме names. STRING. UNSTRING, 
PUTE VARYING'UNTR. EXTEND. CALL. COPY 
SEARCH. 3-dimangenal arr campound and ab- 
broviated сом оер. nested IF Powertul intorachre 
seron- папам ахгепзота includes compabblo asy. 


оттин, inung iim, and reipcalabie libr 

33 doscnbed under MACRO-80 “281% 
MACRO-80 — 8080 Z80 Macro Assembler inte! and 
Zigg mraomorncs supported. Relocatabie lirkabie 
пайым. y Manager and Cross Rolerence 
айй 


51497815 
XMACRO-86 — 8086 cross assembler Ал Macro and 
utility |еаһиез of MACRO-RO package. Млетцньс5 
Шр тосто trom inigi ASMBS data 
sheet avaata 273/511 


EDIT-BO — very list random access text oditor ior хі 
wih or wilhoul ire numbers Global and inta-bne gom- 
mands supported Fie compare ubity inciuded SSS/E15 


2620 +g 


әп өп 90 sen 
F 
i 
a 
8 


a0 


KONIS 2 — CAT sarsan әне Оларга COBOL Tat 
od) ag AY and адин ot «- 
[eM rr epe m жеміне screen 


a — Huractcat Data Base COOASYL 
onented with FILES SET: i ITEMs which 
are ай view бойғы E. SEARCH, 
and TRAVE ordering з 
sorted, FIFO, LIFO set nida- 
t supported Не ine FILE 
level FILES whch extend over muilbpig Boppy 


О MOBS — Mero Data Bar Fu network dala 


base wibi oll ілімі Mmuth-levet Foad' 
Wrile protection CORD and ITEM. 
Eaphcil repres: to one, one to , тағу 
to many, and mary to ona SET relstonanios Suppers 
тщр! cane And muliipie record types whin 5 
HDBS files are fully compatbig 

О MOBS-DRS —ND Riestructunng Sys- 
Wen opbon wtwch data bases 
new (ТЕМА, RE T& are needed without 
MINI essor data 
HORS 750 version ^. 280/338 
М0В5-780 version , 9750835 
MOBS-DRS-Z8O version $850/335 


9080 Version үтү 575 extra 
280 vonon (бына 20K ПАМ BOBO vermon 
OPM 


24K RAM (Memory requirements are addbonal 

лер 

When qutenng HDBS or MOBS модалуу dine ves 
7ر‎ sent тедимед is for 1) Microsolt L0 ı e FORTRAN-80, 


COBOL-B0. BASIC COMPILER, 2 MBASIC 4 XX. ы X 
BASICS 0 


eco ogo 


or, ees! 


ea 


60, ec 3338/5523 

е KBASIC — Мштовол Duk Exstonded BASIC wth all 
E Re D Mod by ا‎ ay of nune 

in ünguago. age inchdes 

KISS AEL аз descrbed above. and a sample mad hst 
pogam . .... . . 8505/8348 
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бта. constants derived values. Visual 
ease of lom n Fags Ши? win all CAM- 
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procedwe 
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Û PASCAL/Z 280 name code PASCAL compinr 

(p Produces орыта ROMabie re-entrant cade. Ad inter- 
taong to CPIM is Brough Ire support Магу Tha pack: 
әде cludas compder, тасто-аззетпенег and 
source lor the агу Requres 56K and 280 CPU 
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Verwon J Upgrade adh ушым records and stn Bn- 
pected 2:80 
PASCAL/MT — 
таси code 
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Source run mne oqutes 
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ee) 


O GENERAL LEDGER — interactive ang tteamie sys 
фет ponding proof and report сири Custamizanon 
of COA created interactively Мино bramch account 
ing centers Extensive checking per'cirmed ai dala 
enmity for moal CDA correctness тіс Journal entrios 
may be batched prior ro posing Clony procedure 
automatcatly backs up input hes Now includes State 
ment of Changes in Financial Position Requwes 

ASIC-2 5009125 

C) ACCOUNTS RECEIVABLE — Open ист system 
with Outpt lor intemal aged reports amd cusiomer-on- 
ented slaiemen and ting purposes Or Lino Enquiry 
permuts ivfermabon for Customer Service and Credit de- 
partments Intoroce ta Genera! Ledger pronced t bot 
зумете used Rogues CBASIC-2 - 5890424 

O ACCOUNTS PAYABLE — Proodes aged stale- 
тамыз of accounts by vendor wih chack writing Jor 
selected voces Can be usad alone ог майт General 
Ledger and/or wih NAD Aeoures CAASIC 28600828 


Paces and speeibicabons MDAC to chanpe wimnoul өзісе 


Е pend 
ing z7 
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Software for most popular 8080/280 computer disk systems including 
NORTH STAR, iCOM, MICROPOLIS, DYNABYTE DB8/2 & DB8/4, EXIDY 
SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ, MECCA, 8" IBM, 
HEATH Н17 & H89, HELIOS, IMSAI VDP42 8 44, REX, NYLAC, 
INTERTEC, VISTA V80 and V200, TRS-80 MODEL I and MODEL Il, 
ALTOS, OHIO SCIENTIFIC and IMS 5000 formats. 


"The Software Sapanmarmat J a tecdemart of лоро Associates 


АП Lifeboat programs require CP/M, unless otherwise stated. 
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(0 INVENTORY CONTROL SYSTEM — Pekerma 
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аузымен .. . 
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аз ІШІ ports wath colerence data or reximnciod kirma- 
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GRAHAM-DORI SOFTWARE SYBTEMS 
© GENERAL LEDGER - Ал on-ihe 5 ‚ то Datch- 


ing 5 reyod Enines to ofer 


niono 

Qn! yaar әліп previous year. Requires SIC-2 
іп SMH CO o. 8498/5258 
ACCOUNTS PAYABLE — матал vendor ist and 
check roqeiiar. Performs cash Пом алауыз Floxubio — 
writes checks to specdi¢ vendor Мы Селат invoices or 
сап mako paria! payments Aulomatcally posts 10 
GRAHAM-DORIAN general Of ңиз 83 sland alone 
systom Requres CBASIC-2 Supplied in source 
0495235 


ACCOUNTS RECEIVABLE — Creates mai balance 
Ы reports, prepares gtaiements, apes accounts and records 
тибасов Ртоучдев ormaton Cus 


complete ^ 
ютег payman activity Fiecmpts сал be posted to Stor- 
eA ME accounts EÉntres automatically vedete 


eot] 


ELT PELA 
aysiom uites -2. led п source 
a 5495/$35 


PAYROLL SYSTEM — tons employee master 
he Computes payroll witnhokding for Fi ederai and 
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ponds and W-Ziorms Can generate ad hoc ns and 
елі еі form tstiors with mail labels. Requires 
CBASIC-2. Suppked in source собо. ..... S458/225 


INVENTORY SYSTEM — Caplures stock levels 


set 
{ 
: 
E 
I 
; 
! 
H 


JOB COSTING — Desgnoó lor generat contractors 
To bo used miotactvaly wilh other GRAHAM-DORIAN 
accountng packages loe backing and analyzing oc 
ponios. Usor ostabkshos cusiormred соз! catogones 
and job руте. Pormis companson of actua! versus 
os costs. Automatically updates GRAHAM- 


m) Or run 25 Stand alone system 
Requigs CBASIC-2 Sunpbed in source 4: 5 


APARTMENT МАНАСЕМЕНТ SYSTEM — Fi 

de P are och. ‘Cop uros Be d 

ERR (venite, кіс tor аллага! analys Dady rapon 

юй Boah MEDIRON Requres CBASIC-2 Sup- 
v , ас. 

code 3495335 


CASH REGISTER — Mamtains Мез on daily sales 
Ғаса dain by sales person and dem. Tracks sea. over- 
umga. rahunds, payouls and total net deposits Requires 
CBASIC-2 Supplied in sco code. .... 


tol $a 


me 
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disk midosa UO etc. Requires 280 CPU 61601620 
"СРЊ i o adamak ol Оқу ци Research 

“200 із a ешим of Zdon, inc 
°°" UNIX 15 3 trademark of Ной Laborateoes 
°°) "WIHATSIT? 13 a trademark of Computer Headwam 


пе Енис Pencil »& a trademark of Michael Sntaver бомо 


Ж TRSAO за a ioman of Tandy Corp 
TCP M iui timh TRS- BD) Модин | лез ҒсуМотьс HB IS ano 
moc hort ahd fuat uso apoc corpor words of түзісті 
und appicnbers 


@ Morideod: vernum valle tor uso «ed CPM as implent 
on Hoah ard TRS-60 Моси | comptes 


иын keane toy ine product muti 00 varied and 
кечүүнү ر‎ i ri teni лен made 


£m produxit includesExctudes the 
Manun tO мз Burimin aed 


prp 

Wee dy 

dure 
О 220 DEVELOPMENT PACKAGE — Coman ol 
ж (1I SSK Ме hno otor. жет global ater and qura- ne lack. 
wr, (2) 280 relocating a&vemblor Zien 

cansÓdbes. (3 lom produ Dolus 

. (3) bring а е! 
шк фак tie we 225520 
ZOT- 280 Mondor бевидов ty break 290 esamina 

registerg with standard ZuogiMosteh minerarie эһ, 
тіртіму displays $35 when orderpi with 290 Desi Шы» 
ment Pach ane $30 410 


LIN 


Runs 
H ba . seagate 
HSL — Аз STE 
@ hies. Runs on 280 oniy m тыз 
О 


"S»gssermb wih nesimd 


соіа and OSeudo operations Asso. 
Dies (rom vi пусту іп intel 
Pa A 2200528 
C) XASM-65 — fe^ FB MOS Tteechnotagy 
MCS6500 mne $200'225 


Û TEXTWRITER lll — Text tormane: to маму and pag. 
4$ nate ienes and oar documents Special lenlures$ v 
Cede insertion of text dunng акси Tram other dr 
Мез Or consolo. permitting recipe documents 19 be 
creuted Irom inked hapmerns on othe fies Has (acilibus 
for sorted ndor. table сі consents and tooino 


п 5125520 
POSTMASTER — А comprenonsive package lor mad 
W ан mangano Features include koyed recerd abac 
bón and labo! ресол А отт totter pr m an 
Cluded whith provider meat recs on single Ве} (и con: 
tinuous forms Rogqures CBASIC-2 1156318 


Li WHATSIT?** interactrre dala ba 
333004XVP tags lo rotae nd Mc наре 
response 


and random access used (or fast Requecs 
CÉASIC-2 е, а MIPE25 
ГІ XYBASIC Process Control BASIC — Fun 


- SMAL ш 
an assembler амда wi IF-THEN-ELSE LOOP. 
REPEAT-WHILE, END GEGIN-END "76818 

6 


SELECTOR Ш-С2 — Date Base Processor to create 
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Lifeboat Associates, 2248 Broadway. М Y., NY, 10004 
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АТНОМЕ 
BITSET 
CLEARBIT 
бол Now 
ENTER 
FACTOR > 
GO STEP 
HALF STEP 
INITIALIZE 
Joc 


LEFTRIGHT 
NUMBER 
ONESTEP 
POSITION 
Quir 
RATE 
SLOPE 
LOOP TIL 
UNTIL 
YCW] — (CCW) 


Tell it 
and forget it... 


... the new CY500 stored 
program stepper motor 
controller runs its own program, 
freeing your host computer 

for other jobs. 


No more one-pulse, one-step operation 
requiring your host computer to tie 
itself down to a stepper motor. Now 
Cybernetic Micro Systems brings you 

a function-oriented stored program 
stepper motor controller that allows the 
user, or host computer, to program 

it and forget it... 


Тһе СҮ500 executes 22 hi-level 
instructions, either in command mode 
or as a sequence of internally-stored 
commands, using single byte code such 
as 'P' for position, 'R' for rate, and 5” 
for slope. Parameter values can be 
expressed in ASCII-decimal for 
keyboard programming or binary code 
from the host computer. Parallel or 
serial communication. 


The stored program capability allows 
the use of DO-WHILE' program looping 
and WAIT-UNTIL operation. Ten 
different operational modes allow 
absolute or relative positioning, full- 
or half-step operation, hardware or 
software control of direction, start/stop, 
. and many more. 


Numerous input and output control 
lines allow synchronizing the CY500 
with external events or devices and 
allow each step to be triggered. 
Stepping at rates up to 3500 steps/sec, 
the CY 500 also provides ramp-up, slew, 
and ramp-down operation, all under 
software control. Two interrupt lines 
request the host's attention if needed. 


This +5 volt N-MOS TTL-compatible 
controller is available from stock, today, 
for only $95.00. Contact Cybernetic 
Micro Systems. We want to see you 
pou ram your stepper motor and then 

. forget it. 


Cybernetic Micro Systems 
445-203 South San Antonio Road 
Los Aitos, California 94022 


(415) 949-0666 


(Use your MASTER CHARGE or VISA 
charge card) 


Listing 1: Gasuse program for determining mileage, gas efficiency, and keeping track of 
gas expenses. 


REM PROGRAM GAS TO FIGURE MILEAGE 
REM SCRATCH F '"GASUSE" 
REM SAVE DC F ("GASUSE") "GASUSE" 


U$ = HEX(OC 


(OC) 
PRINT '' | COMPUTE AND DISPLAY GAS MILEAGE" 


PRINT " 
PRINT °" 
PRINT 


PRINT " ENTER 1. FOR SCREEN DISPLAY" 


PRINT ' 


PRINT “STARTING MILES”; 


INPUT MO 

M7 = MO 

IF P9 = 2 THEN 8100 
PRINTUSING 1081 
% COST 
PRINTUSING 1083 
%MILES GAL MILEAGE 
PRINT 

PRINT " ‘NEXT MILES”: 
INPUT M 

IF M1 oa THEN 1900 

IF МІ>МТ THEN 1130 


2. FOR PRINTER OUTPUT" 


DISTANCE TOTAL AVE TOTAL TOTAL 


MILES MILEAGE COST GAL 


PRINT 0%; " THIS MILES LESS THAN LAST, OR SAME" 


GOTO 1100 

PRINT U$;' GALLONS”; 
INPUT G1 

PRINT U1;" DOLLARS''; 
INPUT D1 


IF G1 =0 THEN 2000 
IF D1=0 THEN 2100 
REM 


G8 = G8 + G1 
IF P8 = 2 THEN 8150 
PRINT U$; 


PRINTUSING 1252,M1,D1,G1,M1-M7 (M1-M7)G1,M1-M0;MB8/G8,D8,G8 
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PRINT 

M7 = M1 
c 1100 
PRINT Ма?” 
INPUT C 

IF D1 d THEN 2080 
G1 = D1/((C1/100) 
GOTO 1200 


PRINT U$; " DOLLARS ALSO ZERO, NO CALCULATION POSSIBLE" 


GOTO 1100 


ENTER ZERO FOR UNKNOWN FIGURES, | WILL TRY" 
ENTER ZERO FOR MILES TO STOP" 


' GALLONS ENTERED AS ZERO, ENTER СЕМТ5/САП ОМ”; 


PRINT 28 " DOLLARS ENTERED AS ZERO, ENTER CENTS/GALLON"; 


INPUT C 

01 = 61*1C1/100) 
IF D1=0 THEN 2180 
GOTO 1200 


PRINT U$;"" CALCULATION RESULT IS ZERO; REENTER " 


GOTO 1100 

SELECT PRINT 215(80) 
PRINTUSING 1081 
PRINTUSING 1083 
SELECT PRINT 005(64) 
GOTO 1084 

SELECT PRINT 215(84) 


PRINTUSING 1252,M1,D1,G1,M1-M7, (M1-M7)/G1,M1-M0:M8/G8,D8,G8 


SELECT PRINT 005(64) 
PRINT US;TAB(64) 
GOTO 1260 

DEFFN’O "LISTS" 
DEFFN'1 ',9999" 
DEFFN'2 "000,9999" 


TOTAL AVE 
COST GAL DISTANCE MILEAGE MILES MILEAGE 
$4.19 7.5 201 26.8 201 26.8 
$5.75 10.1 251 24.8 452 25.6 
$2.59 50 151 30.2 603 26.5 
$3.45 62 111 17.9 714 e4.7 
$3.95 69 280 40.1 994 27.7 


TOTAL 
COST 


Table 1: Sample output from listing 1. To determine accurate gas usage take an average 
over several results. 


Circle 52 on inquiry card. 


Stanley's office staff says Stanley always stays 
one step ahead. So noone was surprised when he 
showed up with Microsoft's COBOL-80 for the 
office computer. That's when things started 
happening. | 

As Stanley explains, "Suddenly, the whole 
business operation is more efficient. I use it for 
everything: inventory, payroll, record keeping, 
customer and employee files. Since COBOL is the 
standard language for business and commercial 
applications, more programs are written in COBOL 
than any other language. Believe me, nothing 
beats it in terms of powerful use of disk files, 
data manipulation facilities and interactive ter- 
minal communications? 

Stanley added loudly, "And that's versatility and 
efficiency I'd like to see more of around here. 

"My COBOL-80 package from Microsoft 
includes the MACRO-80 assembler, LINK-80 
linking loader and LIB-80 relocatable library 
manager. I can even call FORTRAN, BASIC, 
assembler and COBOL modules from a COBOL- 
80 program. It’s perfect—a total software develop- 
ment package; exclaimed Stanley. 

Microsoft’s COBOL-80 is an ANSI-74 standard 
COBOL that supports such advanced data 
manipulation verbs as COMPUTE, INSPECT, 
STRING, UNSTRING AND SEARCH: three- 
dimensional arrays; full COPY facility; and com- 


plete screen handling capability. The optional 
packed decimal format saves on mass storage by 
as much as 40%. And as Stanley puts it, “With 
my floppy disk system, that's a big plus” 

Stanley can't say enough about his new addition 
to the office. "COBOL-80 supports indexed and 
relative files, including DYNAMIC access, FILE 
STATUS, START, READ NEXT, DELETE 
and REWRITE. Best of all, interactive ACCEPT/ 
DISPLAY gives the most powerful screen handling 
capability possible. 

“Frankly? says Stanley, “Microsoft COBOL- 
80's performance 15 so superior it's set a whole 
new standard of efficiency for my staff. My new 
motto? ‘Shape up or ship out? Thanks Microsoft, 
my office will never be the same? 

The COBOL-80 package for the CP/M or 
ISIS-II operating system with documentation is 
$750. Documentation may be purchased sepa- 


rately for $20. Dealer purchases and OEM 


license agreements available on request. 
Circle 53 on inquiry card. 


MICROSOFT 


10800 N.E. Eighth Suite 819 
Bellevue, Washington 98004 
206/455-8080 Telex 328945 


We set the standard. 


String Comparator 
for Horizon 


Richard W Lindberg, 9302 Mayrene Dr, 
Garden Grove СА 92641 


As a recent purchaser of a personal computer, and an 
even more recent subscriber to BYTE, I look for program- 
ming articles to help expand the horizon of my Horizon. I 
scanned the September 1979 issue as soon as it arrived, 
and was intrigued by the article "A Similarity Com- 
parator for Strings," by T C O'Haver on page 58. Realiz- 
ing changes would be necessary, I immediately set out to 
translate it to run in North Star BASIC, 

The first change required was the replacement of the 
string operator MID$(A$,1,1) with AS(LI) in statements 
130, 140, 230, and 240. (Note that North Star also allows 


Listing 1: Similarity comparator program in North Star BASIC, 
adapted from the program by T C O'Haver. 


8 DIM А%(64),В%64),2%(64),А1%(64),В1%(64) 
10 T=0 
20 P=3 
30 “FIRST WORD", 
40 INPUT А1% 
50 A=LEN(AI$) 
55 А$(1,А) = A15 
60 "SECOND WORD", 
70 INPUT В1% 
75 IF Al$=B1$ THEN “ЕХАСТ MATCH" 
80 B = LEN(B1$) 
85 В$(1,В) = В1$ 
90 IF А> В THEN B=A 
100 FOR М=1 ТОВ 
110 С =0 
120 FOR I21 TOM 
130 K$ = A$(B-M +1,B-M +1) 
140 L$ = BSI, I) 
150 IF K$=L$ THEN C=C+] 
160 NEXT І 
170 С-СІР 
180 Т=Т+С 
190 МЕХТ М 
200 FOR M=B+1 TO 2*B-1 
210 Cz0 
220 FOR 1=1 TO 2°B-M 
230 K$ = AST) 
240 L$ = B&(M-B +1,M-B +1) 
250 IF K$2L$ THEN C=C+1 
260 NEXT I 
270 C=CtP 
280 T=T+C 
290 NEXT M 
300 S=100°T/BtP 
310 IS, "9$" 
320 Т-0 
325 В$=7$ 
330 СОТО 70 
340 END 
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the implied LET and the use of | for PRINT.) The next 
change was the addition of a DIMension statement to 
allow strings greater than 10 characters in length. Then 
when trying to compare two strings of different length, 
the computer threw me out! This necessitated having 
enough blanks in the shorter string to match the length of 
the longer one. To accomplish this, strings A$ and BS 
were set to 64 blanks by the dimension statement, and 
temporary strings A19 and B1$ were used to read in the 
input string data and compute the lengths A and B. 419 
was then placed in the first A characters of A$, and В1% 
in the first B characters of B$, leaving the remaining 
characters blank. Blank string Z$ is used to reset B$ to 
blanks before testing a new string, otherwise there would 
be unwanted characters left in B$ if the previous string 
were longer than the new string. This was noticed whenI 
followed O'Haver's test sequence, and found that POO 
gave a 10096 match with POOL, because the previous 
test string was COOL and the L was still there. So with 
the addition of line 325, I knocked the L out of it and had 
the program running. The address strings took many 
seconds to run. 

Listing 1 gives the program as adapted to North Star 
BASIC Version 5.0, and listing 2 shows a sample run for 
comparison with the published run. Note that the agree- 
ment is quite good except for POOL ROOM, MAIL 
ROOM, and the long address strings. These differences 
are possibly due to the addition of the trailing blanks to 
fill the shorter string. А speedier version would be even 
more useful, and I am looking forward to the assembly 
language version — who would like to write it? 


Listing 2: Two sample executions of the program in listing 1. 


RUN 
FIRST WORD ?POOL 
SECOND WORD ?POOL 
EXACT MATCH 
103.125% 
?POOR 
45.312596 
?СООІ, 
45.3125% 
?РОО 
45.312596 
?POLO 
28.125% 
?LOOP 
18.75% 
?PAIL 
12.5% 
?POOL ROOM 
20. 164609% 
?МАП, ROOM 
3.0178326% 
?PO/OL 


40.625% 


RUN 
FIRST WORD ?Т.С. ОНАУЕН 710 HILLSBORO DR. SILVER 
SPRING MD. 
SECOND WORD ?ТОМ OʻHAVER 710 HILLSBORO DR. SILVER 
SPRING MD. 
77.241074% 
?R.D. O'HAVER 710 HILLSBOROUGH RD. SILVER SPRINGS FL. 
14.492063% Ш 


APPLE OWNERS — 
EXPAND YOUR SYSTEM 
WITH 8'' FLOPPY DISK 
FROM WIZARD! 


Many software programs are restricted by the 116 K available on the 5'' disk 
drives now on the market. Some business programs require 12 or more disk- 
ettes, which can be both confusing and error inducing. 


WIZARD offers four solutions: 


"WIZARD 1 +1” : single 8” drive system; 256 K $1695. 
"WIZARD 2 + 2” : two 8'' drive system; 516 К $2495. 
'' WIZARD PLUS" : two 8'' drives, double sided; over 1 megabyte $3150. 
"WIZARD 10'' : 10 megabyte Winchester drive, formatted as one file. $4795. 


All systems are ready to run, fully assembled and tested, and include: 
SHUGART full size 8'' floppy disk drive(s). 
Controller Card for your Apple (48K RAM required) 
All interface software, cables, connectors, cabinet and power supply. 
ONE YEAR parts and labor warranty from defects in material and workmanship. 


WATCH FOR NEW WIZARD PRODUCTS FROM D&T ELECTRONICS: 
we are currently developing other hardware and business software. 


ALL SYSTEMS AVAILABLE NOW (stock to two weeks). 
SEE YOUR LOCAL APPLE DEALER, OR CONTACT THESE W/ZARD DISTRIBUTORS: 


MAR-COMP COMPUTER DISTRIBUTORS, INC. 
175 East Edgewood Drive PO BOX 9194 
McMurray, РА 15317 Austin, TX 78766 
(412) 531-5445 (512) 345-9729 


DEALER INQUIRIES INVITED 


SOFTWARE: We have software available to run on these expanded capacity systems; please 
send for our list. 
If you are a software writer and have programs currently on 5” that would 
benefit from the expanded capacity of our 8'' systems, we would like to hear 
from you. 


WIZARD is a registered trademark of D&T Electronics, Inc. 
Apple is a registered trademark of Apple Computer, Inc. 
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безе and Newsletters 


Sorcerer User's Group 
in Ann Arbor MI 


The Sorcerer User's Group 
and their newsletter, The 
Sorcerer's Apprentice, are 
based in Ann Arbor MI. 
The group meets once a 
month at the Newman Com- 
puter Exchange and the 
newsletter is printed every 
month and a half. The 
group's object is to spread 
Sorcerer-related information 
to all owners and to get as 
much out of the machine as 
possible. Contact Dave 
Bristor, 1530 Washtenaw, 


Association is an organiza- 
tion devoted to aiding 
members of the medical and 
scientific communities gain 
working knowledge of com- 
puters and their uses in 
research and practical ap- 
plications. Meetings are ac- 
credited seminars covering 
languages and applications 
of microcomputers. They 
meet in the Chemistry 
Building, Rm 105, Universi- 
ty of South Florida, Tampa 
FL, on the fourth Thursday 
of the month at 7:30 PM. 
Their newsletter is called 
MIMSA News. 


Ann Arbor MI 48104. 


Software World 


Called the Software 
World, this quarterly 
publication from England 
contains programs, book 


Computer Group for 
Medicine and Science 


Microcomputers in 
Medicine and the Sciences 


the 
microcomputer 
people? 


THE VITAL 
INGREDIENT: 


EXPERTISE 


Defore you buy your new 
microcomputer, chances are 
ou have a lot of questions. 
| Important questions that 
` could mean the difference 
between a working system 
and a wasted system. The 
vital Ingredient is expertise. 
The microcomputer people at 
Computer Mart are expert at 
answerlng your questions 
and helping you put together 
the best system for your 
application. Whether It’s for 
business, the home, or the 
laboratory; come see the 
experts at Computer Mart 
of New Jersey. We have the 
vital Ingredient. 


Computer Mart of New Jersey 
501 Route 27 
Iselin, N.J. 08830 
(201) 283-0600 


HOURS: 
Open at 10 am, 
_ Tuesday through Saturday 


BB February 1980 © BYTE Publications Inc 


Circle 55 on inquiry card. 


reviews, new products, and 
computer related business 
items, The subscription rate 
in the US is $64 a year. The 
newsletter is one of a series 
of three software related 
publications from A P 
Publications Ltd, 322 St 
John St, London EC1V 4QH 
ENGLAND. 


Compucolor User's 
Group 


The Canadian Com- 
pucolor User's Group meets 
on the second Wednesday of 
every month and invites 
users as well as interested 
onlookers to join and utilize 
the program library. For 
more information, contact 
House of Computers Inc, 
368 Eglinton Ave W, Toron- 
to, Ontario M5N 1A2 
CANADA. 


Club 1802 
Newsletter 


Club 1802 is a newsletter 
published for users of 
microcomputers which are 
based upon the 1802 pro- 
cessor, Programs, book and 
program reviews, want ads, 
items for sale and letters on 
related subjects are included. 
The newsletter is published 
twelve times a year and cur- 
rent rates are scheduled to 
be about $10 a year. For 
more information, contact 
Club 1802, POB 985, 
Dickinson TX 77539. 


Apple Dayton 


This Apple II users group 
alternates their meeting 
dates between the second 
Wednesday of odd 
numbered months and the 
second Thursday of even 
numbered months to allow 
different people to attend at 
least bi-monthly. Meetings 
are held at Computer Solu- 
tions, 1932 Brown St, 


Dayton OH, at 7:30 PM. 
For more information, con- 
tact Apple Dayton, Robert 
W Rennard, 2281 Cobble 
Stone Ct, Dayton OH 
45431. 


Sorcerer User's 
Group Newsletter 


The Exidy Monitor is a 
monthly newsletter intended 
for users of Sorcerer 
microcomputers. The 
newsletter contains pro- 
grams and other technical 
articles plus a software 
library buyer's guide for 
members and nonmembers. 
For information, write to 
The Exidy Monitor, c/o 
Computer Mart of 
Massachusetts, 1395 Main 
St, Waltham MA 02154. 


Computer Club in 
Central Nebraska 


Compusers is a new club 
for anyone interested in 
computing, particularly 
owners or prospective 
owners of microcomputers 
of any make. Meetings are 
held on the third Monday of 
each month at 8 PM. Dues, 
by-laws, and permanent of- 
ficers are not yet establish- 
ed. For more information, 
contact Rocky Friend, POB 
2064, Hastings NE 68901. 
Their monthly newsletter is 
also available from the same 
address. 


West German 
Microcomputer Club for 
Radio Amateurs 


The DAFG/GART Ger- 
man Amateur Radio 
Teleprinter Group has 1300 
members who use SDK-85, 
KIM-1, PET 2001, TRS-80, 
Apple II, and other 
microcomputers for amateur 
radio operation in RTTY, 
FAX, SSTV, or CW. The 
membership fee is DM 35.00 
annually. The newsletter, 
RTTY, is published six times 
a year. For more informa- 
tion, contact Manfred М 
May, Herrenstr.56, D 5014 
Kerpen-Sndf. Or contact R F 
Matthaei, Beisserstr.45, D 
2000 Hamburg-63, uC- 
Referat, WEST GERMANY. 
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ERN to the last | 
i. ga warranty o n ou 


ТӘ Ve Pian stick our 
слеті d | m ses and 


ЫТ" inccr 


We are sure that our Чаш», Sitame line inter will 
provide you cónsistent, dependable performance. This is why 
we give you, not the usual 90-days in fine print, but an incredible 
365-days warranty, We stand behind every próduct we make. 


LOADED WITH INNOVATIONS 


e 40, 80 or 120 columns (software selectable) 
e Non-thermal paper, pin feed 

125 CPS, 70 lines per minute 

9 x 7 dot matrix 

Vertical format unit 

96-character ASCII (upper and lower case) 
Adjustable forms width to 9 v2" 

Parallel, serial (RS-232C), and ІЕЕЕ-488 
interfaces available 


OUR UNIT PRICE 
$750. Parallel 


$835. Serial (RS-232C) 
$895. ІЕЕЕ-488 


For more information contact: 


MICROTEK, Inc. 
7844 Convoy Court 
бап Diego, СА 92111 
Tel. (714) 278-0633 
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Free Newsletter on 
Process Instrumentation 
Systems 


A newsletter series entitled 
ControLoops covers the 
fundamentals of industrial 
process instrumentation and 
control systems. Theory and 
implementation on unit con- 
trol systems including 
cascade control, auctioneer- 
ing, and feedforward con- 
trol, plus application 
diagrams are featured in the 
series. For a free subscrip- 
tion to ControLoops, соп- 
tact E Koss Forman, 
Manager — Instrumentation 
Engineering Group, Day and 
Zimmermann Inc, 1818 
Market St, Philadelphia PA 
19103. 


PAX (Program 
Analysis Exchange) 
Succeeds 52-Notes in 
a New Format 


PAX is a publication 
devoted to the analysis and 
evaluation of widely used 
personal computing softwa: 


currently on the public 
market for which good sup- 
porting documentation is 
not known to exist. Back 
issues of PAX and 52-Notes 
are available for $1 each. 
Write to Richard C Vander- 
burgh, 9459 Taylorsville Rd, 
Dayton OH 45424, to obtain 
information on contributing 
articles. 


Ontario Society for 
Microcomputers in 
Education 


А group of seventy 
educators have started the 
Ontario Society of 
Microcomputers in Educa- 
tion in order to coordinate 
individual efforts and pro- 
vide a clearinghouse for the 
exchange of information on 
equipment, curricular 
materials, and teaching 
methods. The group's aims 
are to promote the use of 
microcomputers in all 
aspects of education, share 
knowledge of hardware and 
software, develop strategies 
for demonstrating the uses 


SPECIALIZING IN 


QUALITY MICROCOMPUTER HARDWARE 


INDUSTRIAL e EDUCATIONAL » SMALL BUSINESS » PERSONAL 
BUILDING BLOCKS FOR MICROCOMPUTER SYSTEMS, CONTROL & TEST EQUIPMENT 
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POWER SUPPLIES, CPU's, MEMORY, ОЕМ VARIATIONS 


ELECTRONIC CONTROL TECHNOLOGY (201) 686-8080 
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3 Serial Ports 
1 Parallel Port 
WIRED: $295.00 


t ЕСТ-100-Ғ 
RACKMOUNT 
CARD CAGES 
KIT: $200.00 
WIRED: $250.00 


of microcomputers in the 
classroom, to assist in the 
development of software to 
meet specific curricular 
needs, and more. For more 
information, contact N 
Solntseff, Unit for Computer 
Science, McMaster Univer- 
sity, Hamilton, Ontario, 

L8S 4K1 CANADA. 


International Computer 
Club 


The International Society 
of Personal Computerists 
was organized to promote 
and advance personal com- 
puting on a world-wide 
basis. The society's services 
include free software, free 
consultation, custom pro- 
gramming, conversions from 
one BASIC system to 
another, and group dis- 
counts on software and 
hardware purchases. Tid- 
Bits, the newsletter, is of 
broad general interest to 
computer users and hob- 
byists. The society publishes 
several other newsletters 


tailored to Apple users, 
Heath users, TRS-80 users, 
beginners, and nonusers. 
Membership is 515. Contact 
International Society of Per- 
sonal Computerists, 4554 
Cristy Way, Castro Valley 
CA 94546. 


Southern New 
Hampshire Apple Group 


The Southern New Hamp- 
shire Apple Core meets once 
a month. The group is 
dedicated to Apple users, 
and they currently have 
plans to give public 
demonstrations of com- 
puters. Their newsletter is 
entitled SNAC Facts and it 
contains information con- 
cerning the meetings, items 
of general interest, and short 
programs. The members are 
building a disk library and 
are interested in hearing 
from other Apple users. 
Dues are $6 per year. For 
more information, contact 
SNAC, Computerland of 
Nashua, 419 Amherst St, 
Nashua NH 03060. 


16 K RAM 
FULLY STATIC 
MEMORY 

| KIT: $279.00 

EH | WIRED: $310.00 


TT-10 

TABLE TOP 
MAINFRAMES 
KIT: $340.00 
WIRED: $395.00 


763 RAMSEY AVE. 
HILLSIDE, N.J. 07205 
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TEX and METAFONT, New Directions in Typesetting 

by Donald E. Knuth 

TEX and METAFONT, New Directions in Typesetting describes two systems that are going to change 
the typesetting/publications world. TEX is a system for typesetting technical text currently being im- 
plemented in PASCAL. It is in the public domain and is available to all who are involved in computerized 
typesetting. METAFONT, a system for design of alphabets suited to implementation on raster-based 
devices, permits a designer to give a completely precise definition to an infinite variety of typefaces. TEX and 
METAFONT are unique and powerful achievements whose concepts will be useful to: authors and 
publishers; programmers and system designers in typesetting, graphics, and office automation: typeface 
designers and commercial artists; compositors; university computing centers; and manufacturers of typeset- 
ting equipment. Foreword by Gordon Bell. A co-publication of Digital Press and the American Mathematical 
Society. 1979, 360 pp., ISBN 0-932376-02-9, paperback, $12". 
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Data Processing Technology and Economics, Second Edition 
by Montgomery Phister, Jr. 


Data Processing Technology and Economics, Second Edition, is a comprehensive study of the data 
processing industry from its inception through 1978-79. It provides quantitative data and insightful nar- 
rative on four topic areas: the marketplace, products, applications, and costs. Coverage includes operating 
costs (to the user) and development, manufacturing, marketing, and maintenance costs (to the supplier). 
Other topics include hardware and software reliability, computer (and peripheral) population, system perfor- 
mance with multiprogramming, software performance and usage, I/O technologies and costs, computer use 
by industry and government, principal applications, human performance factors, and the important com- 
puters. Data Processing Technotogy and Economics is for users, applications programmers and 
systems analysts, system programmers, hardware designers, and managers. А co-publication of Digital 
Press and the Santa Monica Publishing Company. 1979; 736 pp.: hardbound (ISBN 0-932376-03-7), 
$29.95*: paperback (ISBN 0-932376-02-9), $24.95". 


Computer Engineering: A DEC View of Hardware Systems Design 
by C. Gordon Beli, J. Craig Mudge, and John E. McNamara 


Computer Engineering: А DEC View of Hardware Systems Design is the story of hardware systems 
design practiced at Digital Equipment Corporation from 1957-77. It provides a set of case studies of classic 
design principles and techniques practiced under the real-world constraints of marketplace economics and 
continually evolving technology; an overview of the computer industry— insight into the complexities of its 
interrelated forces and an historical perspective; and a description of the development of families of 
machines. Computer Engineering is for people who want to understand the evolution of hardware 
systems design: hardware systems designers, university students (used in computer architecture courses at 
Caltech and UC/Berkeley); management of companies planning systems or planning to buy systems; soft- 
ware engineers; users. 1978, 585 pp., ISBN 0-932376-00-2, hardbound, 519.95”. 


Technical Aspects of Data Communication 
by John E. McNamara 


Technical Aspects of Data Communication provides a practical approach to the nuts-and-bolts prob- 
Fe hne ad Aapectacd lems and solutions in configuring communications systems. It describes common pitfalls in systems design 
ш... and ways to avoid them, while also serving as а useful reference tool. Technical Aspects of Data Сот- 
munication is intended to fit between books that treat data communication solely on a system level and 
hardware manuals that specify in detail the function of each bit in each register. The book features: com- 
parison of protocols (DDCMP, BISYNC, SDLC), extensive explanation of interface standards (CCITT /V.44, 
RS232C, RS422, RS423) comprehensive appendices (how far — how fast?, modem options, codes (Baudot, 
ASCII, and others), UART. format and speed table for asynchronous communication, channel 
conditioning). Other topics covered are the 20-milliampere loop, telephone switching systems, error detec- 
tion, and digital transmission and packet switching networks. 1977, 382 pp., ISBN 0-932376-01-0, hard- 
bound, 519.95”, 


| Digital Press, Educational Services 
| Digital Equipment Corporation 
| 12-A Esquire Rd., Billerica, МА 01862 


me -e a e e س س‎ mu mm e a e me me ey a a e ay -+-- aD aD CE r e r er ҸӘ hk a A Mm rr d ll it 


ORDERING INFORMATION 


"Prices аге U.S. only. (Contact your nearest office of Digital Equipment Corporation, Educational Services for prices outside 
U.S.) Ten percent discount for two or more copies. Shipping and handling charges will be added to all orders not prepaid. 


Please specify number of copies: 
TEX and METAFONT, New Directions іп Typesetting 


Data Processing Technology and Economics, Second Edition 
C) hardbound L] paperback 


Computer Engineering: А DEC View of Hardware Systems Design 
Technical Aspects of Data Communication 


Cl Check enclosed. [] Please invoice me. (Specify billing address if different 
from shipping address.) 
Remit to: Dept. DPC, Digital Press, at the address above. 
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Implementing Dynamic Data 
Structures with BASIC Files 


Іп many computer applications 
where a large amount of information 
is to be stored, the need arises to sort, 
insert, and delete items efficiently 
using random-access tape or disk- 
based files. А common method of 
implementing a mailing list, for ex- 
ample, is to add new names to the end 
of the current file and to delete names 
by putting a blank field in place of the 
names to be deleted. This minimizes 
the number of time-consuming reads 
and writes to the file. 

However, when this mailing list 
has to be printed in zip-code order, 
for example, the task becomes 
extremely slow as the number of 
names increases. This is because the 
number of file accesses increases ex- 
ponentially with the number of items 
to be sorted. One possible solution is 
to actually sort the file so that it is 
always in order. This is impractical 
because it necessitates the same sort 
operation as before, plus a complete 
rewrite of the file. 

With close examination of the pro- 
blem, you might decide that the file 
should always be kept in order by 
inserting a new name in its proper 
place. This is a good idea, but 
requires that you must move, on the 


About the Author 


Ted Carter is employed at the Texas In- 
struments Corporate Engineering Center. In 
1978, he founded Software Industries, a cus- 
tom software house. His interests include com- 
puter speech synthesis and computer automa- 
Hon. 
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Richardson TX 75080 


average, N/2 names (for a file of N 
names) to make room for the new 
names. Again, with large files, this 
may take an inordinately large 
amount of time. 

In order to solve these problems 
successfully and efficiently, you need 
a data structure that will permit an 
insertion and deletion of components 
without having to worry about where 
new components fit or what happens 
to the empty space left by deletion. 
The tool needed to create such a 
structure is called a pointer. This is 
simply a number that points to the 
location of a desired piece of data. 
Using disk files, for example, a 
pointer to a piece of data is its actual 
record number on the disk file. This 
takes advantage of the random access 
capabilities of a disk file so as to 
directly locate and read the data using 
the pointer value. 

Using pointers, a linked list, the 
simplest type of dynamic data struc- 
ture, can be built. In order to build 
the linked list, every data record must 


BASE 


be accompanied with a pointer to the 
next element in the linked list. 
Therefore, space must be reserved in 
the file for a pointer value within each 
data record. 

A linked list is shown pictorially in 
figure 1. In a disk file, for example, 
you could store the base pointer value 
in the first record of the file. 
However, you need some way of 
knowing that the last data item Z 
does not point to anything. This can 
be accomplished by storing some 
special number not in the range of 
possible pointer values, such as zero, 
as the pointer value associated with 
the last data item. An important thing 
to realize is that records X, Y, and Z 
can physically be in any order on the 
disk. However, they are linked in 
order and can be retrieved in order 
with absolutely no comparing or sort- 
ing. 

Record insertion is also relatively 
simple. The ordered list is scanned 
until the element to be added is 
greater than or equal to the current 


Figure 1: Example of a linked list. In this picture, X, Y, and Z are records containing the 
information that is to be stored. The boxes on top represent a portion of memory con- 
nected with each record that contains the address of the next record in the list. These are 
called pointers. The first record in the file, called the base record, points to the first data 
record in the file but does not contain data itself. This is because the base record also 
contains a pointer (not shown) to the first available space for new records. 
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* Suggested retail price 
Substantial O£M and dealer 
discounts available 


2749: 


You can't buy more 
capability for less . . . But 
you can buy less for more. 


MPI presents the perfect answer to your inflation-riddled printer budget. THE MODEL 88T DOT 
MATRIX PRINTER. The first in a series of new full-capability low-cost printers designed specifically 
for the general use computer market. The Model 88T is a fully featured printer with a dual 
tractor/pressure-roll paper feed system and a serial or parallel interface. The tractor paper 
feed system provides the precision required to handle multi copy fanfold forms, ranging in 
width from 1 inch to 9.5 inches. For those applications where paper costs are important. the 
pressure-roll feed can be used with 8.5 inch roll paper. A long-life ribbon cartridge gives crisp, 
clean print without messy ribbon changing. The microprocessor controlled interface has 80, 96 
or 132 column formating capability while printing upper and lower case characters bi- 
directionally at 100 characters per second. 


With all of these features, plus quality construction, continuous duty print head and attractive 


styling, the Model 88T would easily sell at the competition's "under $1000" (999.7) tag. But we 
are offering it for only 5749; this should make you happy and several hundred dollars richer. 


Write for complete specifications and pricing information. 


AX m П 1 MICRO PERIPHERALS, INC. 2099 WEST 2200 SOUTH / SALT LAKE CITY, UTAH 84119 /(801) 973-6053 


Circle 59 on inquiry card. BYTE February 1990 93 


TRS-80, Apple Il 
and § 1005 елегі. 


Busy Box." 


It makes your 
computer 
do thing 

It never 
did before. 


CONTROL UNIT BUSY BOX 

MicroMint introduces a new wireless 
AC remote control inierface for the 
Sears and BSR Х-10 home control 
system. Use your present TRS-80 
Level (1, Apple 11 or S-100 computer to 
provide complete hame security through 
control of lights, appliances and motors 
with a few simple Basic commands. 
Buss compatible with virtually all 
microcomputers. Completely assembled 
— Just plug in and turn ап! 


As featured in: 
"COMPUTERIZE А HOME” 
BYTE, January 1980 


BUSY 
ВОХ ` 


Assembled and tested. 

Busy Box 

Cable and connector for TRS-80 
Cable and adapter for Apple 11 29.95 
Cable and adapter for $-100 34.95 
Power Supply (necessary for TRS-80) 9.95 


NY residents add ?% sales lax. 

To order call (516) 374-6793 - 

or write: The MicroMint Inc. 
917 Midway Anm. 
Woodmere, NY 11598 > 

Dealer inquiries invited. 


TRS-BD is lrademark ol Tandy Corp. 
Apple Ii is trademark of Appie Computer 


$79.95 
14,85 
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The number of file accesses 
increases exponentially 
with the number of items 


to be sorted. 
ТТІ ІІІ 


element and less than the next ele- 
ment in the list. The new element is 
then inserted between these two 
elements. For example, assume that 
Y2 is to be inserted before Z and after 
Y, as in figure 2a. This is achieved by 
placing Y2 physically in the first free 
position on the file, making Y2 point 
to where Y pointed, and making Y 
point to Y2, as in figure 2b. 

The process of deleting an element 
is easier. Consider deleting Y2 from 
the list in figure 2b. By making Y 
point to where Y2 pointed before Y2 
was deleted, the result is the list in 
figure 2a. 

In some situations, an improve- 
ment on the linked-list data structure 
is the doubly linked ring, shown in 
figure 3. With this structure, you may 


scan from either direction, often 
facilitating an insertion and deletion 
either before or after an element. For 
ease of explanation and understand- 
ing, a simple singly linked list as in 
figure 1 will be used in the examples 
given in this article. 


Implementing the Linked List 

When implementing a linked list 
using random-access files, some addi- 
tional problems must be solved. An 
element can be inserted in the linked 
list easily enough, but the computer 
must know where the first empty disk 
file -is located. Secondly, when 
deleting an element, the disk file loca- 
tion of the deleted record should be 
recovered for later use. 

These problems could be solved by 
marking the record to be deleted and 
later searching for the first empty or 
marked record when adding a new 
element. À much better solution is to 
create a linked list of free records. 
When adding a new element, a record 
is taken out of the linked list of free 
records and inserted in the ordered 


Figure 2: The process of insertion in a linked list. Figure 2a shows a new record, Y2 (pro- 
bably physically located after nodes X, Y, and Z), before it is linked into its proper place 
in the list. To link it into the list, as in figure 2b, only the pointers in Y and Y2 must be 


changed. 


BASE 


Figure 3: Example of a doubly linked ring. In this kind of linked list, each record con- 
tains a pointer to the previous as well as to the next record in the list. This has certain 
advantages in some applications, although it creates more memory overhead in each 
node. Doubly linked lists are not discussed in this article. 
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16К НАМ 


The model 24-103 "STANDARD" RAM was designed for the 
smaller system which does not require bank select. It has been in 
production since late 1978 and has earned an enviable record for 
reliability. Although it does not have some of the options of the 
commercial cards listed below, its manufacturing quality has not been 
cut in any way. The card has DIP switch addressing— any continuous 
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OTHER S-100 BUS STATIC RAMS 


16K PLUS 


This board has been sold primarily to dealers/system integrators 
during the past 18 months. It has become the reliability standard 
against which other boards are compared. It is fully static, 16K by 8 
bits, and a premium quality product featuring all Schmitt trigger signal 
inputs. The board has been optimized for the Cromemco system using 
output port 40H for its bank select. It also has "start-up options" which 
allow the board to come up in either the enabled or disabled condition. 
K is addressable by DIP switches to any continuous 16K on 4K 
boundaries. Prices with 250 nsec. chips: 1-4 cards, $395; 5-9, $325. 
You may deduct $30 more for 450 nsec. chips. 


16K APEX 


The beard is very similar to the PLUS card. It differs in that its bank 
select can use any of 256 output port addresses and it can be 
addressed on 16K boundaries only. Pricing is the same as for the 
PLUS. 
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16K оп 4К boundaries. All inputs are buffered and it comes fully 
assembled and guaranteed for one year. Prices for the card with 250 
nsec. memory chips start at $295 and drop to $255 for quantities 5-9. 
You may deduct an additional $30 per board if you have a 2 Mhz. 
system and can get by with 450 nsec. chips. 


8/16 НАМ 


This board was designed for the 1980s. It is configured as 16K by 8 
bits when accessed by an 8-bit processor and configured 8K by 16 bits 
when used with a 16-bit processor. The configuration switching is 
automatic and is done by the board sampling the "Sixteen Request" 
signal sent out by all 16-bit processors. The board has all the high 
noise immunity circuits of the PLUS and APEX as well as "extended 
addressing". Extended addressing is a replacement for bank select 
and makes use of a total of 24 address lines to give a directly 
addressable range of over 16 megabytes. This card ensures that your 
new memory purchases will not be soon obsoleted. It comes with 250 
nsec. chips only and is guaranteed to run with our 8086 with an 8 Mhz. 
Clock. Prices: 1-4, $445; 5-9, $345. 


MEMORY CHIPS 


From time to time we have surplus 4044 type 4K by 1 memory chips. 
Call for current availability and price. 


HOW TO ORDER 


There are two ways to go. You can check with your local dealer or 
order direct from the factory. Bank cards, personal checks, CODs 
okay. There is a ten day return privilege on factory orders. All boards 
are guaranteed for one year—both parts and labor. Shipped preoaid 
from stack. 


Circie 60 on inquiry card. 


CHECK THE READER SERVICE CARD 
FOR INFORMATION ABOUT OUR 
16-BIT 8085 PRODUCTS 


Seattle Computer Products, Inc. 
1114 industry Drive, Seattle, WA. 98188 
(206) 575-1830 
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7 BREAKING THE SOUND BARRIER 


September 1977 


THE TRAP DOOR 


March 1979 


Byte Cover Prints -- 
Limited Editions. 


The September '77 and March '79 covers of BYTE 
are now each available as a limited edition art print, 
personally signed and numbered by the artist, 
Robert Tinney. 


These prints are strictly limited to a quantity of 750 
for each cover, and no other editions, of any size, 
will ever be published. Each print is 18" x 22", 
printed on quality, coated stock, and signed and 
numbered in pencil at bottom. 


The price of each print is $25. This includes 1) a 
signed and numbered print; 2) a Certificate of 
Authenticity, also signed personally by the artist 
and witnessed, attesting to the number of the edi- 
tion (750), and the destruction of the printing plates; 
and 3) first class shipment in a heavy-duty mailing 
tube. 


To order your limited edition art print, fill out and 
mail the order form below. 


Send me "Breaking the Sound Barrier” 
prints at $25 each, and "Trap Door" 


Ship my print(s) to: 


prints at $25 each. | understand this price in. Мате 
cludes Certificate of Authenticity and first class address 
shipment. 
City —— State Zi p—— 


(J! have enclosed check or money order 
to Robert Tinney Graphics. 
Г] Charge this to my Master Charge or Visa 


Card # 


Send order to: 


robert tinney graphics 
P.O. Box 45047» Baton Rouge. LA 70895 


Expires: 


gl oasa 2 
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_ sets for only $14.95 


Join the Computer Professionals’ Book Club now— 


Now these fundamental reference books can 
be yours for only a fraction of their cost! 
Take your choice of these sets—worth as 
much as $165—for only $14.95 when you 
join the Club. 


These high quality publishers’ editions are just a token of 
the opportunities the Club provides to help you build your 
professional library. As a Club member you'll watch your 
savings add up fast on the latest and best publications in 
the field—books on programming techniques, computer 
architecture, languages, distributed systems, data com- 
munications, and other vital areas you won't find covered 
in your local bookstore. 


Why YOU should join now! 


в BEST BOOKS IN YOUR FIELD— Books are selected from а 
wide range of publishers eec editors and consultants to give 
you continuing access to the latest books in your field. 


= BIG SAVINGS — Build your library and save money, too! We 
guarantee savings of at least 15% off publishers’ list prices on 
every book. Usually 2096. 2596, or even higher! 


а BONUS BOOKS -— You'll immediately begin to participate in 
aur Bonus Book Plan thal saves you 70-80% off the publisher's 
price of many books. 


a CGCONVENIENCE-— Fourteen times a year you'll] receive the 
Club Bulletin FREE, fully describing the Main Selection and alter- 
nate selections, logether with a dated reply card. If you want the 
Main Selection, you simply do nothing— it will be shipped auto- 
matically. If you want an alternate selection — or no book at all— 
you simply indicate it on the regular reply card and return it b 
the date specified. You will have at least 10 days to decide. If, 
because of late mail delivery of the Bulletin, you should receive a 
baok you do not want, just return it at the club's expense. 


As a Club member, you agree only ta the purchase of four books 
aver a two-year period. 


and save up to $150 on professional books you thought only libraries could afford! 


1 Duta Communications Standards edited by Harold C. Ғой5 and Harry R. Karp. Pub- 
lislter's Price. 5185.00. (Counts us а Set.) Code # 450/579 
Aulomalic Data Processing Handbook edited by The Diebold Group. 978 pages. 289 
Whistrutinas, 
Encyclopedia of Professional Management edited hy Lester R. Bittel Combined Pub- 
lishers Price. $68.45. Cade #789/30 

3 CRC Handbook of Mathematical Sciences edited by William H. Beyer 
Dictionary of Sclentific and Technical Terms edited by Daniel Lapedes, 1.800 pages. 
4.000 illustratinas. Combined Publisher's Price, $89.35. Code #709/339 

4 Encyclopedia of Computer Science edited by Anthony Ralston and Chester L. Meek. 
Microprocessor Applications Manual by Motorola Semiconductor Products. Inc. 720 
pages. illustrated. Combined Publisher's Price. $98.00. Code #789/312 

5 Electronics Engineers Handbook edited by Donald G. Fink 
Electronic Clrcult Manual by John Markus. 944 pages. Combined Publisher's Price, 
$94.00. Code $789/320 


Computer Professionals' Book Club 
P.O. Box 582, Hightstown, New Jersey 08520 


[пак entall me as à member and send me the set indicated. billing me for only 
813.85. plus local tax, postage. and handling. lf not satisfied, | may return the sel 
wilhin 10 days and my membership will be canceled. f agree to purchase в min- 
imum of lour books during the next two vears as outlined under the Club plan 
described іп this ad. Membership in the Club is continuous but cancelahle by me 
uny lime after the four-book purchase requirement has been fulfilled. 


Write Code & of set vou want here 


COrdors from outside the U.S must be prepaid with international money orders in 


ILS, dollars. 
Charge mx VISA MASTER CHARGE" Exp Date 
“МС Hank # 
Signature 
Name 
Andress — = 


Gily, Stale, Zipp 


Corporate Affiliation — 


This order subject to acceptance hy McGraw-Hill All prices subject to change 
without mice. Offer gond only to new members. A postage and handling charge 


P39453 


is added tu all shipments. 
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Listing 1: Program to create а linked list file. This program, written іп CBASIC, creates 
a small file that contains forward pointers to the next available record. The first record, 
which is initialized to "2,3", points to the first data record in the file (record 2) and to the 
first empty (available) record in the file (record 3). The second record, initialized in line 
25, is a sentinel record that denotes the end of the file. It is always the last data record in 
the file and has a forward pointer of zero. 


REM CREATE А FILE WITH А LINCO LIST ЯҒ FREE FEF UR 

ШЕШ сайылышы E HMM MN £5: o mma M ON CDM DR D cU c NU amici 
RE 
FEM--Thenre will be 10 fres records in the sample file. 

10 FILELENSTH=10 
REM--Create the file with a recor: lenath or 22. ares 
REM--it the File number af one, 

15 CREATE "ПАТА, РТІЦ" RETI 22 AS 1 
REM--Put eninter in for the ordered linked data 11-1 
КЕМ--ағаі list of free recur dcs. 

20 PRINT 81: 2.2 
REM- -Fuit centenpial with highest possible valne at nd 
REM——a* linked list of data. 

ге PRINT 81: (."zzzzz2zrz2zzzz77" 
REM--Create the linked list of Free records Ру (здр anm 
REM--2ach опе бөле? Фо the nest recnrd, 

3n FOR 2-4 M FILELENGTH«Z2 : PHIII RIS Z7." 2 BNEYI 7 
ЕЕМ---Маре the last ree list record Pointer anal 
REM-—zero ta sianity the end oF the tist, 

"е PRINT #1: 0,%" 

an ГІПӘЕ 1 


Listing 2: Program to add a record to a linked list file. This program uses the forward 
pointers to chain through the linked list until the proper place for the new record is 
found, The only pointers that need to be changed are those on the record being added 
and the record immediately preceding it. 


КЕМ THIS FRÜOGEAM ADU SAME GLFHANUMER ITY DATA fal nage Û ack 
REM WHILE KEEPING IT ІМ ALPHABETICAL utr. 


REM a ا سم ا‎ ce сш ш 
REM 
REM--Oeen file #t with record leneth of Žr, 

10 (PEN “DATA. FIL” КЕГІ 27 AS J 
PEM-—-Sef eninters ta start of linted liste, 

Ін REAN 81.1: БАЗЕРПОІМТЕЕ, NEXTFREE 

20 TF NEXTFREE=0 THEN FRINT"Fite 1s full" пт “а 
REM--Get data to add. 

QU [NPEIT "Neu data: "S MEUWDATAS. 
REM--Left justify data іп а field af tlants, 

с) NEWOAaTAt=LEF TS (NEWOATO&$+" "abb 
REM--Set painters to start of list. 

19 POINTERZBASEFOINTER = МЕХТРПИІМТСКЕНАСЕРІІМТЕН 


БЕМ--ФеагеК loop which traverses the linked list to 
REM--—find the әгерег elage to insert the new data. 


47 TRAILFOINTERSPOINTER © PREVDATAS=NATAS 
au POINTER-NEXTFOINTER : REAN Я1-РОТМТЕГ: NEXTPUINTER, DATAS 
me IF NEWDATAS>DATAS THEN 40 


REM--Insert our NEWDATAS in the linked list 
REM—--after the element Painted to bv TRAILFOINTER, 
REM--Get the elace te Physically eut the пеш record tr 
REM--takins a record out af the free lynked list, 
515 REAL #1,NEXTFREE: МЕХТРЕСІОЕТП) 
REM--I* TRATLPOINTER=POINTER. then the Басе Buinter must 
REM--he modified in order ta add at the beainnina, 


өс ІР TRAILFOINTER«2FOINTER THEN 7% 

55 PRINT %1-1: NEXTFREE.. NEXTRE(CUORT! 

70 FRINT #1.NEXTFREE: BASEPOINTER, NEWDATAS: GOTO 90 
КЕМ--Мош take record cut of free linked list, 

75 FRINT %1.1: БАЗЕРПІМТЕК. NEXTRECORD 


КЕМ--Мош make the neu item Paint to where the recard 
REM--Pointed ta by TRAILFUINTER pointer, make the record 
REM--pointed to by TRAILPOINTER Paint ts new item. 


EO PRINT %1-МЕХТЕКЕЕЗ РОІМТЕК. NEWDATAS 
35 FRINT €1.TRAILPOINTER: NEXTFREE. РКЕУПАТАЯ 
"0 CLOSE 1 


98 February 1980 © BYTE Publications inc 


list. When deleting a record from the 
ordered list, the record that has just 
been removed is added to the linked 
list of free records so that it can be 
used the next time an element is to be 
added. 

The following example uses linked 
lists and random-access files. For the 
sake of simplicity, assume that each 
record consists of one pointer to the 
next record in the list and one string 
of data. Since there are two linked 
lists, the first logical record will con- 
tain two pointers, one to the first data 
element, the second to the first free 
record, 

The program of listing 1, written in 
CBASIC, creates a data file capable 
of holding ten data entries of fourteen 
characters each. The file created by 
this program is shown in listing 5a. 
Notice that data record number two, 
the first in the linked list of data, has 
a zero for its forward pointer and is 
Filled with “275, the highest possible 
data going in alphabetical order. 
Such a dummy record, usually called 
a sentinel, will always be the last ele- 
ment of the linked list. The sentinel is 
also used to locate the end of the link- 
ed list when the linked list is traversed 
in ascending order. Although pro- 
grams can be written without the sen- 
tinel record, the sentinel greatly 
simplifies them. 

The program of listing 2 adds a 
record to the linked list. It gets the 
data to be added and scans the linked 
list (keeping a pointer to the previous 
record) until the record to be added is 
alphabetically less than the one being 
read. When this occurs, the new item 
should be added immediately before 
the one being read. This is accom- 
plished by making the new record 
point to the record being read and 
making the previous record point to 
the new record. When inserting a new 
item at the very beginning of the link- 
ed list, a special case exists that must 
be accounted for, since the base 
pointer in the first record must be 
changed to point to the new record. 

Listing 5b shows what the data 
looks like after adding a piece of data 
named “First item". Listing 5c and 
listing 5d show the contents of the file 
after the addition of several new en- 
tries to the file. Note that the path of 
the linked list is such that the data is 
always in alphabetical order. 


Don't settle for less than the total 
performance built into your Z80 
Computer. Wake up its entire potential 
with an OASIS Operating System — 


the high-powered, professional software 


package that takes full advantage 
of Z80 power. 

Utilizing optimized Z80 code, OASIS 
makes the system run faster. More and 
better tools let you develop software 
faster, too. 

It's easy to use because all the 
tools you need are included: ISAM files, 
hard and floppy disk support, editor, 
user accounting with logon, password 
privilege level, and file security. 
Options: BASIC Compiler, spooler, 
text editor and output processor, 


Order OASIS direct from: 


Phase One Systems, inc. 
7700 Edgewater Drive, Suite 830 
Oakland, CA 94621 


Мате 
Street Address (No Box Na.) 


Cily State 


Telephone (415) 562-8085 TWX 910-366-7139 


My computer contiguration (specily make, disk system. etc.) 


development package, and more. 


The BASIC Compiler is also an 


interpreter, complete with debugger. 

It makes programs run faster, takes less 
memory, and provides software security. 
А first for micros, it's an OASIS exclusive. 


FEATURES: 5wye- & Multi-Uzer / User Accounting / tiul- Tagung / 

Fig & Record Seconty/Logon. Password А Privilege Prolecpian 7 

Koyad (SAM), Diroci 8 Saquentat Files На & Floppy Dak Suppor / 
метео Documentation 

OASIS PRODUCTS: Snogle-Uszer Ораз Sysiem / Muli-User Operate 
Sysiem/ Macro Re-focaung Azgombier / Dábugger / Linker / Ecko / 


Output Text Formatter / Spacer’ Comrmmunicimons Package / Sont / 
Dsagnosiic 8 Maintenance Utilities /interacive EXEC Language7 
Re-entrant BASIC Compiler 


OASIS ІН AVAILABLE FOR: Anos / Bangs Digital Microsystems / 
Слона! Group/ Cromermco / Vector Graprwc / Micromafion / Compucorp / 
North Stas / Onyx / Bes Contrats / TAS-80 Mod H/Vonmox and orers 


MAKES MICROS RUN LIKE MINIS. 


Н 


Multi-User OASIS, available for most 
computer configurations, gets even 
more performance out of your system. 

It has all the Single-User features, 

PLUS а re-entrant BASIC Compiler, file 
and record locking, variable time-siicing, 
user-to-user communications, and 
extended memory addressing. All fully 
upward compatible with Single-User. 

Documentation?...complete and 
extensive. And, of course, there's 
plenty of application software. 

OASIS operating systems, 
languages, development packages, 
system utilities — all fully integrated, 
all from one source. 

Ask your dealer or manufacturer. 
Or send the coupon direct, today. 


—I ae 1 


PLEASE OASIS (Includes Manuai) Manual Only Amount 1 
SEND МЕ: D Single-User System $150 O $17.50 i 
О BASIC Compiler $100 
[] Multi-User System $250 | 
[] Re-entrant BASIC Compiler $145 OS | Ц 
System and BASIC Manual ' 
Complete OASIS Products Manual | 
Complete Information 
"Shipping | 52 
O Check Enclosed ГІ VISA | 
Г] UPS C.O.D. ПІ Mastercharge | California 
Card Number: residents add j 
Expiration Date: sales tax 
Zip Signature: 


ee س‎ 
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Listing 3: Program to list а linked-list file. This program uses the forward pointers to 
print out the records in the order in which they are encountered. This example cor- 
responds to printing out the data fields in ascending alphabetic order. 


SORTER FILE. 


—€——————— E аа a (— کد‎ ру کی کس کس‎ ee a 


REM THIS FROGRAM LISTS QOR ALREADY 
REM 
REM 
ЕКЕМ--Пғреп file #1 with regard lenath 
FEN "ПАТА. ЕІ" КЕГІ 22 AS 1 
БЕМ--“еЖ Painter to start af linked list. 


af 22. 


REAL &1-1* POINTER 
REM--LooP ta traverse list and erint data 
REM-—-until POINTER is геге. 
READ #1. FOINTER; POINTER, DATAS 
IF POINTER <>0 THEN PRINT ПАТА% = GOTO 20 
CLOSE 1 


Listing 4: Program to delete a record from a linked list file. This program deletes а given 
record by changing the pointer of its previous record. The pointers in record 1 and the 
deleted record are changed so that this record is the first record of the linked group of 
free (available) records. 


REM DELETE А ГАТА ITEM FROM ІШІК MAIN LINEED LIST ANU 
REM  ànD IT TO OUR LINFED LIST AF FREE RECORDS. 

ШМ е тесе ———^^—— M——À € ERR RR 
REM 

КЕМ--Пімегп file Hl with record lenath of 22, 


The program of listing 3 and its 
output in listing 5e will clarify any 
confusion in following the list. This 
program traverses the linked list of 
data and prints each item out as it is 
read. It can be concluded, from the 
brevity of listing 3, that printing a 
sorted list is much easier with the use 
of a linked-list file organization. 

Listing 4 shows the solution to the 
problem of deleting a given data item 
and placing the free space back into 
the linked list of free records. The 
program scans the linked list until it 
reaches the end of the file or finds the 
data to be deleted. When the data to 
be deleted has been found, the pre- 
vious record is made to point to 
where the deleted record points. As in 
listing 2, deleting the first item in the 
linked list results in a special case, 
and the base pointer must be modi- 
fied. The deleted record is then added 
to the linked list of free records. 
Listing 5f shows the data file after the 


T mem ы ке ш "die 22 چ‎ “Fourth” data item has been deleted. 
© - lata to delete: ": П "pH. . . ЗР 
REM--Left sustify data in a field of blanks Note the "6" in the first line of listing 
20 DATAS=LEFTS (LATAS+" ",14) Sf, which points to the first free 
REM--Set Painters ta beginning of linked list. record, the record that has just been 
25 READ 1.1: BASEPOINTER, МЕХТЕКЕЕ deleted. 
зо POINTER=BASEPOINTER: NEXTFOINTERZBAGEPOINTEI: ' 
REM--&earch lone traverses the linked list until it , Although the concept of the linked 
REM--Finds a match or runs ent of data. list may be difficult to understand, it 
35 TRAILPOINTER=POINTER! fFREVDATAS-DATATNS is a very powerful tool. If, in the 
44 POINTER=NEXTPOINTER mailing list example, the information 
45 READ 481.POTINTER: NEXTFOINTER. TATA INS ойый x b Mp " Tm 
50 IF NEXTPOINTER=0 THEN PRINT"No matih Found," GOI 75 РАР UICE дылары; TESI ШП UON 
== IF DATGTINS-DATA$ THEN 235 field, It 15 simple to create a linked list 
Us alii the Lg Pointed to br РОІМТЕГ tv making the for each field to be sorted and to 
REM=—<-recard Pointed ta bv TRAILFOINTER Paint tn the record t ғыт 
БЕМ---аҒТег the опе Pointed ta bv POINTER. make room for the additional 
60 IF TRAILPOINTER=POINTER THEN BASEPOINTERsNEYYPUINTER \ pointers. ES 
ELSE PRINT 81.TRAILFOINTER: NEXTPOINTER. PREVDATAS Other modifications are possible; 
REM--Add the nou unused record pointed to bv Pointer to the for example, the linked list could 
REM--free linked list. Ч 
65 PRINT #1.POINTER? NEXTFREE, "" тре DP UNT Eum a к ж» 
79 PRINT 81.1: БАЗЕРОІМТЕК. POINTER к ОГ OVE TAPIE Шап сөре ОБ Dy 
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We make our Floppys 


as if your job depends 


on them. 


In your work, data is too important to lose. So if you 
use a Floppy Disk with even a minor flaw —like a dropout— 
you risk alot That's why Maxell nas taken the danger out 
of Floppy Disks. 


Maxell: the worlds most dependable Floppy Disks. 


We've devoted two generations to building our 
reputation as manufacturers of the world's finest magnetic 
media. Our Floppy Disk technology achieves a consistency 
that is rarely equalled . . . and never surpassed. 


Even the jackets our floppys come in are made to 
resist heat and mechanical shock. And they're specially 
treated to prevent the build-up of static charges, so they do 
their part to increase the totai reliability of their precious 
contents. 


Made better than most specifications. 


To guarantee complete interchangeability, all Maxell 
floppys conform to ISO, ECMA, ANSI, JIS, and IBM 
standards. 
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Because it does. 


But even more important to you, Махе!! 5 own 
tolerances are tougher than the industry's. 


And our inflexible Quality Control inspections permit 
nothing to blemish our hard-earned reputation. 


So when your job depends on full data retrieval, 
depend on Maxell Floppy Disks. They work бесі... and so 
will you. 


Maxell offers the full range of Floppy Disks, from 
standard 8-inch to 5% -inch, plus Data Cassettes. 
Dealer inquiries invited. 
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maxell. 


DATA PRODUCTS 
The Quality Alternative 


Maxell Corporation of America. Data Products Group 
60 Oxford Drive, Moonachie, NJ 07074 Tel (201) 440-8020 
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Listing 5: Examples of linked list files. The contents of the file created by listing 1 are 
shown іп listings 5a, 5b, 5c, 5d, and 5f. In each case, the records are numbered 1 
through 12, with record 1 at the tap. Listing 5a shows the contents of the file just after it 
has been created by the program in listing 1. Listings 5b, 5c, апа 5d show the file after 
one, two, and five records, respectively, have been added. Listing 5e shows the result of 
running the program of listing 3. The data appears listed in ascending alphabetic se- 
quence. Listing 5f shows the file after the fourth node has been deleted. Note that the 
available record pointer in record 1 points to line 6, the location of the line that has just 


been deleted, 


(Sa) 2-3 


(5c) 3.5 
Q."rz22z27277272222" 
4."First item a 


2: "Second item M 


(5e) ASR2 LIST 


CRUN VER 2.04 


Fifth 

First item 
Fourth 
Second item 
Third 


digit specifying the file or disk-drive 
number. А slightly better solution for 
very large data bases is to use 
pointers to create a tree structure. 
However, operations involving trees 
are very involved, and a discussion of 
them is outside the scope of this arti- 
cle. Those interested in this subject 
are encouraged to read the book 
Algorithms + Data Structures = 
Programs by Niklaus Wirth, listed in 
the references. 
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Uses of the Linked List 

The concepts of linked lists and 
pointers can also be used to handle 
data that has a variable amount of 
additional information associated 
with it. One particular problem that 
is unmanageable without linked lists 
involves a theatre-booking program 
where you have a movie film and an 
unknown, highly variable number of 
dates for which it is scheduled to be 
used. Because of the uncertainty 


The concepts of linked lists 
and pointers can also be 
used to handle data that 
has a variable amount of 
additional information 
associated with it. 


involved with the scheduling process, 
it is usually unacceptable to either 
limit the number of dates that can be 
associated with a film or to reserve 
enough space per film to handle even 
the most heavily scheduled film. 

One solution to this scheduling 
problem makes use of a linked list. A 
file containing the essential informa- 
tion for each film can also have, for 
each record describing a film, a 
pointer that points to a linked list of 
date records (each record containing 
a date and its associated infor- 
mation). Traversing the linked list of 
dates for any one film is both fast and 
easy, and each film takes up only as 
much space for date records as is 
needed. 

The programs and ideas presented 
here can be converted to work in any 
programming language that allows 
some sort of random-access files. In 
cases where a linked list is applicable, 
necessity for the additional storage 
space for the pointers and the slightly 
increased program complexity are 
both far outweighed by the ability to 
directly access related data items with 
a minimum of searching and sorting. 

The difficulty arises in determining 
whether or not to use linked lists in a 
particular application. There are, 
unfortunately, no fixed criteria since 
the choice of a method will depend on 
such factors as the computer's disk 
capabilities, the number of data 
items, the length of the data items, 
how often the data will be sorted, and 
how often the data base will change. 
You should, however, plan the data 
base before doing any programming, 
taking into account the possible 
methods and the tradeoffs 
involved. m 
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NEW FROM 
MOUNTAIN HARDWARE. 
CONTROL FROM YOUR APPLE. 


INTROL/X-1O. 


COMPUTERIZE YOUR HOME. 

The Introl/X-10 peripheral system for your Apple* 
Computer allows you to remotely control lights and 
electrical appliances in your home. 


YOU'RE ALREADY WIRED. 

Introl/X-10 operates by utilizing your computer's intelli- 
gence to command the BSR System X-10 to send signals 
over regular 110 volt household wiring. That means you 
can control any electrical device in your home without 
additional wiring. 


READY TO USE. 

Introl/X-10 comes with complete software to control 
devices on pre-determined schedules, and features: 
e Control devices at a specific time. е Select а daily or 
weekly schedule. • Specify a day of the week, or an exact 
date for a particular event. * Specify an interval of time for 
an event. • Rate device wattages for a running account 
of power consumption during your schedule for energy 
management. • Used with our Apple Clock™ your sched- 
ules may run in "background" while other programs 
may run at the same time in "foreground." 
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ja Mountain Hardware, Inc. 


Sounds great. 
П Home control from my Apple? 
That sounds like a great system. Send me all the details. 


Name 
Address 


Phone 


EVERYTHING YOU NEED. 

The Introl Controller board plugs into a peripheral slot 
of your Apple. With an ultrasonic transducer it trans- 
mits control signals to the BSR/X-10 Command Console 
which may be plugged into any convenient AC outlet near 
your computer. On command, signals are sent to remote 
modules located at the devices you wish to control. Up 
to 16 remote module addresses may be controlled from 


your Apple. 


AVAILABLE NOW. 

The introl/X-t0 System consists of the Introl Controller 
board with timer and ultrasonic transducer, the X-10 
Command Console and three remote modules. $279. 
Complete and tested. If you already have a BSR System 
X-10, the Introl Controller board is available separately for 
$189. Additional remote modules are available at $15. See 
your computer dealer for a demonstration. Or, return the 
coupon below for complete information. 


Available through computer dealers worldwide 


*Apple is a trademark of Apple Computer Inc. 
BSR/Sysiem X-10 is a Irademark of BSA, Ltd. 


LEADERSHIP IN COMPUTER PERIPHERALS 
300 Harvey West Blvd., Santa Cruz, CA 95050 
(408) 429-8600 
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IN MOTION FOR $7850. 


These are actual unretouched photos. 


Invest in а Terak 8510/a desk top 
graphics computer for only $7,850, and 
you'll get the performance of systems 
costing thousands of dollars more. 

The Terak is based on a powerful DEC 
LSI- 1 1* microcomputer which provides а 
medium resolution animation capability that 
until now could only be achieved through 
larger, more expensive systems. 

The Terak operates in either stand-alone 
or on-line environments, and is fully 
compatible with DEC hardware. 

An independently controlled 4K 
read/write memory allows the creation of 
unlimited character sets which permits the 
display of virtually any language or symbol 
set that may be required. 

There's more. А two-port memory 
structure means you can display text and 
animated graphics simultaneously. 

The best part is the software. Terak 
provides comprehensive, easy-to-use 
operating systems using UCSD PASCAL**, 
DEC RT-1 1*, BASIC, APL and FORTRAN IV 
languages. 

If you have a limit on your budget but 
not your ideas, buy the best price performer 
in the business. You'll be joining a worldwide 
community of satisfied users. 

For more information, write Terak 
Corporation, 14405 North Scottsdale Road, 
Scottsdale, Arizona 85254. Or call (602) 


991-1580. terak 
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(51979 Terak Corporation 
Animation by Michael Smith, 
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Computer Aided Instruction Group. 


А Fast, Multibyte Binary to 
Binary-Coded-Decimal 


Conversion Routine 


Michael R McQuade 
School of Electrical Engineering 
Van Leer Building 
Georgia Institute of Technology 
Atlanta GA 30332 


А problem which has confronted users of small com- 
puter systems over the years has been the incompatibility 
of the number representation required by output devices 
and that used for internal processing. Output devices 
used by the small systems need to receive binary-coded- 
decimal (BCD) or ASCII (American Standard Code for 
Information Interchange) data representations, while the 
microprocessor is most efficient when handling a straight 
binary number. Several solutions to the problem exist, 
and as would be expected, each has its own advantages 
and disadvantages. 

Some users choose to initially store all numbers in their 
binary-coded-decimal representation and do а! subse- 
quent processing in this format. This has the advantage 
of easy and quick conversion of the numbers into the re- 
quired output format. At worst, the binary-coded- 
decimal represented number must be converted to an 
ASCII format. This requires attaching a fixed 4-bit prefix 
to each binary-coded-decimal digit. 

А disadvantage associated with this approach is that 
arithmetic operations take longer to perform, since the 
results must be decimally adjusted after each operation. 
Also, more memory is required to store the binary- 
coded-decimal form of the number than is required for its 
straight binary equivalent. А direct result of this in- 
creased memory requirement is the need to perform more 


About the Author 

Mike McQuade is currently working towards a PhD degree in the 
Computer Architecture Laboratory at the School of Electrical Engineer- 
ing at the Georgia Institute of Technology. He has instructed computer 
courses there, and has taught short microprocessor courses for the In- 
stitute of Electrical and Electronics Engineers at both national and 
regional levels. 
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memory-access operations to transfer the numbers into 
and out of the processor. Memory accesses are a very 
time-consuming operation. 

For the users who choose a straight, binary-number 
representation for internal storage, the advantages of effi- 
cient memory utilization and straightforward arithmetic 
are gained. The question of how to convert the numbers 
to an acceptable output format for the display device still 
remains to be answered. This question basically reduces 
down to converting the binary numbers to binary-coded- 
decimal form. 


Methods of Conversion 

There are three basic approaches in wide use. 
The first approach is to count the binary number down to 
0 while incrementing its binary-coded-decimal counter- 
part up from 0 using modulo-10 counting. Modulo-10 
counting performs a decimal-adjust operation after each 
incremental addition. This method is conceptually easy 
and requires a minimum of program code if the micro- 
processor has a decimal-adjust instruction. The counting 
method can, however, be very time-consuming if large 
numbers are being converted. For some applications this 
time penalty would be irrelevant (eg: if the output device 
is very slow when compared to the processor's cycle 
time). For a slow output device, any time savings realized 
by using a faster conversion routine usually has to be 
wasted in a wait loop. 

The second approach is to use some form of table 
lookup routine. Assuming that the table is extensive 
enough, the lookup technique performs a very fast con- 
version. The drawback to this technique is that as the size 
of the numbers being handled gets larger, either a great 
deal of memory must be dedicated to the table, or some 
type of divide-with-remainder scheme must be imple- 


WHY DOESN'T 
EVERY 
COMPUTER 
SPECIALIST 
MOVE TO 
HUGHES IN 
SOUTHERN 
CALIFORNIA? 


We need you. But frankly, not everybody you meet 
along the software trail is good enough to help us 
Stay out in front. 


If you are skilled and experienced and ambitious 
enough, you can join our growing group right now, 
while we're heavily into pre-production development 
and test of the highly advanced AN/APG 65 radar system. 


And what is that to you? A chance to work on radar 
data processors, programmable signal processors, 
test software, or systems integration. 


Eventually, when a big assignment like that is 
wrapped up, what happens? Hughes people roll right 
along to others of the company's 1,500 long-term 
projects worth more than $4 billion. You won't 
run out of challenges here. 


It's a great place to spend a winter — and а career. 


Now — which of our needs is your area of special 
interest? 


Systems Requirements 

Analyze and determine system software requirements 
and algorithm development in conjunction with senior 
scientists. Perform simulation tests of new systems. 


System Interfaces 

Develop a complete overview of software-hardware 
systems, involving microprocessors, solid-state devices, 
receiver-exciter-transmitter-antenna developments, 
interactive displays, and test station evolution. 


Concentrate on support software, operating program 
maintenance, tactical programming, strategic system 
studies, algorithm development, simulation, or appli- 
cations software. 


Test Software 
Help advance the state of test contro! software and 
diagnostics to meet hardware tactical and reconnais- 
sance needs. 


System Evaluation 
Develop application software for analyzing test data 
to improve system performance. 


Altogether, the growing Hughes population of computer 
specialists needs to grow even faster by adding sys- 
tems engineers; systems analysts; applications, diag- 
nostic, and test programmers; and software engineers. 


There's a place for you in our marvelous working 
climate. We'll provide relocation assistance, good pay, 
excellent benefits. 


А Los Angeles suburb near work will supply the good 
after-hours and weekend life. 


You bring the focused imagination. Is it a deal? 


First, send us a resume showing your past salaries 
and responsibilities. Write to: Hughes Aircraft Company, 
Radar Systems, Professional Employment, Dept. B-1,, 
P.O. Box 92426, Los Angeles, CA 90009. 


» 
HUGHES AIRCRAFT COMPANY 


U.S. Citizenship Required, Equal Opportunity M/F /HC Employer. 
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mented. Тһе division scheme allows the table size to re- 
main small, but it causes the conversion time to increase. 
As was pointed out earlier, this may not be important. If 
the processor being used does not have a decimal-adjust 
instruction and the numbers encountered are not too 
large, this second method is very popular. 

The third approach in converting from straight binary 
to binary-coded decimal is to use an algorithm based on 
the structure of the binary number system. Given the 
binary number: 

b, Б, b. eê: Ê b; bi by 
where each of the bs can represent either a 1 or a 0, and b, 
is the most significant bit, it can be expanded as: 


b, X 2" + ba X'+... +b, X 2 + by X 2° 
(Form 1). 


Form I is not conducive to an iterative-type binary to 
binary-coded decimal conversion routine, but can be 
rewritten as: 


(...(b, X 2 Fb.) X 2 +... +) xX 2 + b, 
(Form II). 


Form II contains only the decimal numbers 0, 1, and 2, 
which have the same representations in either straight 
binary or binary-coded decimal. Straight binary and 
binary-coded-decimal representations of a number differ 
only for numbers greater than 9. While straight binary 
adheres strictly to position weighting in powers of 2, 
binary-coded decimal! treats each decimal digit of the 
number independently and represents it as a 4-bit straight 
binary number. 

If Form II is implemented using binary-coded-decimal 
arithmetic (performing a decimal adjust after each addi- 
tion), the final result will be in binary-coded-decimal 
representation. Form П lends itself to an iterative-type 
implementation which allows it to be coded to easily 
accommodate any size number. 


Тһе DS-80 Digisector is a random 
access video digitizer. 11 works in 
conjunction with a TV camera (either 
interlaced or non-interlaced video) and 
any 5-100 computer conforming to the 
IEEE standards. Use it for: 


e Precision Security Systems 

* Moving Target Indicators 

е Computer Portraiture 

« Fast To Slow Scan Conversion 
* Robotics 


е Reading UPC Codes, schematics, 
paper tape, musical scores 
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Correction Factor 


10011010 
10100000 
11111010 
00000000 


Carry 


Auxiliary Carry 


Table 1: Correction factors in binary for the binary to binary- 
coded-decimal (BCD) conversion algorithm. 


Much has been said about performing a decimal-adjust 
operation when operating on numbers in the binary- 
coded-decimal format. When two binary-coded-decimal 
numbers are added by the processor's straight binary- 
adding accumulator, the result is not in binary-coded- 
decimal form. It is necessary to perform one more opera- 
tion after each addition to correct for the fact that the 
processor's arithmetic logic is designed to add straight 
binary numbers. This extra operation is the decimal ad- 
just. Many of the microprocessors on the market today 
have the decimal-adjust operation contained in their in- 
struction sets. 

If the processor being used does not contain a decimal- 
adjust instruction, it is still possible to perform a decimal- 
adjust operation. What must be done is to allow for the 
fact that a binary-coded-decimal number uses only ten of 
the sixteen possible 4-bit combinations for each digit. If 
two binary-coded-decimal numbers are added together, 
and the least significant 4 bits of the result have a value 
greater than 9, then 6 must be added to the result. It is 
necessary to add 6 to skip over the six unallowed BCD bit 
combinations. The next 4 bits of the result are then 
tested, and 6 is added to them if necessary. This is 
repeated across the entire result. 


А Better Method 

The above method works in theory but is rather 
awkward to program. Let us examine a method based on 
the above theory which lends itself to straightforward 
programming. The method will be for 8-bit processors, 


CHECK THESE FEATURES: 


П High resolution — а 256 x 256 pic- 
ture element scan 


D Precision — 64 levels of grey scale 


[] Speed — Conversion time of 14 
microseconds per pixel 


[] Versatility — scanning sequences 
user programmable 


O Economy — a professional too! 
priced for the hobbyist; comes fully 
assembled, tested and burned in, 
with fully commented portrait print- 
ing software. 


Price: $349.95 MasterCharge and Visa 
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Telecommunications R&D 
Software Engineers 


Reaching Out To The Challenge 
of Our Environment... 


San Francisco Peninsula 


Designing the world's most advanced computer-controlled telephone systems and office of 
the future products requires the world's finest talent: Yours. 


Your Ideas Count 


Help prepare for the future at BNR INC., a center of excellence in structured software design 
and implementation techniques. We perform high level language software engineering and 
microcode/firmware development, using digital switching techniques for a network of com- 
puterized EPABX's providing data and call processing feature services for our clients. We 
are aided in this development work by our fully-equipped, modern lab, including on-site in- 
teractive timesharing systems. 


If you are self-motivated, have proven design skills and you are challenged by: enhancing 
hardware/software interfaces, real-time systems, computer networks, software tools and 
applied software engineering . . . join us. 


We offer excellent salaries, one of the best benefits 
programs on the San Francisco Peninsula, a progressive and 
stimulating environment, and outstanding opportunities for per- 
sonal recognition and growth. 


For immediate consideration, send your resume to Ellen Ohmer, Employment Manager, 
BNR INC., Mail Stop 785, Р.О. Box 10121, 3174 Porter Drive, Palo Alto, СА 94304. An 
equal opportunity employer. 


‘BNR 


Subsidiary of 
Bell-Northern Research 


The R & D Laboratory for 
Northern Telecom and Bell Canada 
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Listing 1: The multibyte binary to binary-coded-decimal (BCD) 
conversion algorithm coded as a subroutine for the 8080 
microprocessor. 


>THE SUBROUTINES ALWAYS SAVE THE CONTENTS OF REGISTERS A 
ФЕНІ RND THE STATUS FLAGS. IF THE CONTENTS OF REGISTERS 
+8 C NEED TO BE SAVED THE CALLING ROUTINE MUST EXPLICITLY DO IT 


Фе а кек HARY TO. BCD CONVERSION SUBROUT [NE 3330662 oiootoio 


+ THE SUBROUTINE CONVERTS A MULTI-BVTE BINARY NUMBER TO ITS COULVALENT 
;MATI-EVTE BINARY CODED DECIMAL (BCD) REPRESENTATION ТИ BYTES 
iQF BOTH WUMBERS ARE STORED IN MEMORY ІН ASCENDING ORDER WITH 

i THE LEAST SIGNIFICANT BYTE IN THE LOW END OF THE РЕЖЕУ STACK THE 
i REQUIRED PARAMETERS NEEDED TO ВЕ PRSSED ARE. 


i КІ GETS ADDRESS OF LOW ORDER ӨТТЕ ОҒ BINARY NUMBER 
i D GETS NUMBER OF BYTES IN BINARY NUMBER 
П Е GETS NUMBER OF BYTES ІН BCO RESULT AREA 


i THE SUBROUTINE ASSUMES THAT THE BINARY NUMBER WILL FIT IN THE SUPPLIED 
;NUMBER OF BCD BYTES. THE ROUTINE MILL FILL IN THE BCD BYTES WITH 
iLERDING ZEROS IF NECESSARY 


paga F5 ВМӘСр PUSH РО , SAVE STATUS 

0001 4B Ltd GE ‚СОР? @ BED BYTES TO C 

0062 ES PUSH н i SAVE POOR OF BINARY € ON STACK 
0003 216400 LET H 8CONL i LORÛ HL WITH ADOR OF BCD 4 
0006 3600 18816. МІ M. + ZERO QUT MEMORY LOCATION 
0006 23 Ue H ; ]HCREMENT HL 

0003 ap OCR C , DECREMENT С 

6008 С20508 ne LRB16 i IF C28 BRANCH FROM LOOP 

0000 78 MOY RD ІРІЛ 8 OF BINARY BYTES IN В 
BOGE 87 #0 R 

000Е 87 #00 A ; MULTIPLY BY 8 TO GET 8 OF BITS 
ama 8? FOO A 

0011 47 MN BR ‘STORE & OF BITS IN B 

0012 AF н R i SET CARRY TO ZERO 

0013 44 МОР: MV Gb ;PUT @ OF BINARY BYTES IN C 


DISCOUNT PRICES 


Microcomputers & Peripherals 


ITS 

YTES 
OOKS 
ARGAINS 


М 


m 


eormremanme o B vea ee LANES EM) 


Cromemco e SWTPC ө Lear-Siegler 
Hazeltine e RCA e North Star 
Verbatim e Perkin Elmer and others 


Fast, off the shelf delivery. 
Call TOLL FREE 800/523-5355 


MARKETLINE SYSTEMS, Inc. 
2337 Philmont Ave., Huntingdon Valley, Pa. 19006 
215/947-6670 e 800/523-5355 


Dealer Inquiries Invited 
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0014 E1 РОР H > RESTORE ADDR OF ӨІМЕУ $ TO HL 

0015 18 DCX SP 

0016 38 DCX SP „ЕМЕ HL ON STACK 

0017 7E ЙОР NOY RM ;PUT BINARY BYTE IN А 

0018 BF AOC A ;SHIFT BYTE LEFT & FILL RITH CARRY 

0019 77 NOV nA : REPLACE BYTE 

0017 9 DCR C i+ DECREYENT C 

9016 CR2200 Jz LABi? BRANCH FROM LOOP ТЕ LAST BYTE 

ЖЕ 23 ІКК H i INCREMENT HL 

ӨСІР 031798 лғ RLOOP s JUMP ТО START OF ROTATE LOOP 

0022 Ei А017. POP H RESTORE HL POINTER TO LOW ORDER BIHARY BYTE 

0021 38 DCX $P 

0624 38 DCX $P ‚ША HL ON STACK 

0825 022900 ж 1818 ; SKIP FILL WITH ONE ІР HO CARRY 

0828 34 INR М FILL WITH ONE 

0829 48 LRB18. MOY GE РЛ 4 OF BCO BYTE INC 

0029 216400 LXI н, BCDML LORD HL WITH ADOR OF BCD 

0820 2600 5620. WI A 8 ; ZERO QUT R 

Geor 8E FOC n „ROD BCD BYTE 70 А WITH CARRY 

9038 27 DAR ; CONVERT RESULT TD BCD 

0011 77 MOY A i SAVE МЕМ BCD BYTE 

0022 021900 ж LfB19 КІР REST IF NO CARRY 

0035 23 TNX H POINT TO MEXT BED BYTE 

0036 0 DR C : DECREMENT C 

9037 C22000 ж (8208 IF C= LEAVE LOOP 

6ӨЗЯ 48 LfB19: WW CE ;PUT € OF BCD BYTE IK C 

00:8 05 DCR 8 ; DECREMENT ВІТ COUNT 

GBIC CAHIERS J2 (8840 EXIT MAIN LOOP IF COUNT = В 

GBIF 216400 LX] H BCONL iLOAD HL WITH ADOR OF BCD 
CRREV-8 ENTERING MEXT LOOP WHICH 
;MATIPLIES BCD 8 8v TWO 

0042 7E LABZ- МУ АМ РРЛ BCD BYTE IW f 

0043 БЕ RDC M .ROD BCD BYTE TG ITSELF WITH CARRY 

0044 27 DAA ‘CONVERT RESULT TD 820 

0045 77 MOY ҚА i SAVE НЕМ BOD ВТЕ 

0046 23 INX H ; POINT TO NEXT BCD BYTE 

0047 0 DCR C : DECREMENT C 

0048 C24208 JHE LRE21 ТЕ C28 LEAVE LOOP 

9048 31380 ЉР МООР 00 FOR ALL BITS OF BINARY $ 

МЕНІ 19040 РР H RESTORE HL 

ғ Fi POP PSH ; RESTORE STATUS 

0050 C9 RET i RETURN 


since they are the most popular. First it is necessary to 
keep track not only of the carry out of the eighth bit posi- 
tion, but also the carry from the fourth to fifth bit posi- 
tion. This second carry will be referred to as the auxiliary 
carry. 


(1) Add the binary number 01100110 to the first 
number. 

(2) Add the second number to the result generated in 
step 1. Keep track of both the carry and auxiliary 
carry from this addition. The carry generated 
here is the true carry to the next higher digit. 

(3) Based on the carry and auxiliary carry generated 
in step 2, add one of the correction factors shown 
in table 1 to the result of step 2. 


The result has now been decimally adjusted. 

The program shown in listing 1 and the flowchart 
shown in figure 1 provide an implementation of Form II 
using binary-coded-decimal arithmetic For the Intel 8080 
microprocessor. It uses the decimal-adjust (ОАА) in- 
struction in the 8080's instruction set. А simple program 
shown in listing 2 converts data from binary-coded 
decimal to ASCII representation. The conversion from 
binary-coded-decimal to ASCII entails taking each of the 
two 4-bit, binary-coded-decimal digits, putting them in a 
byte, and appending the binary prefix 0011. Both pro- 
grams are coded as subroutines, since these forms are 
usually more convenient to include in larger programs. 

The binary-to-binary-coded-decimal subroutine of 
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Put the BYTE on the IRS with Aardvark 


Inan era when computers are an integral part 
of business and entertainment, and computer 
software is more and more sophisticated, 
Aardvark is yet another breed in advanced 
computer software. Aardvark's Micro Tax 
series is a true user-oriented Federal Income 
Tax package. Specifically developed by 
qualified tax professionals for use on person- 
al home computers, this low-cost, time-saving 
Aardvark Micro Tax package accurately and 
efficiently computes your federal income tax 
liability. Aardvark will display and fill in 
facsimile Form 1040 and related schedules 
and, if connected to a Centronics printer, 
will print out these facsimile forms auto- 


matically. Each program is designed to use 
the appropriate tax table or rate schedule. 
The more advanced Micro Tax і! and III also 
calculate Income Averaging, Maximum Tax 
on Earned Income, Minimum Tax and Alter- 
native Minimum Tax. The Aardvark package 
is compatible with Apple 1! and ТН5-80 users 
and includes an indexed instruction manual 
and input forms for easy input of tax data. To 
see how Aardvark can be tax-deductible, 
check the instructions in the binder of the 
manual. You can also use the binder to store 
pertinent 1979 tax records. Cure your head- 
aches this tax season, order today...and put 
the BYTE on the IRS with Aardvark! 


MICRO TAX I $25 MICRO TAX Il $35 MICRO TAX III! $50 
Form 1040 Form 1040 Program 2 plus 
Schedule A Schedule A Schedule C 

Schedule B schedule B Schedule D 

Schedule TC Schedule G (Inc. Avg.) Schedule E 

(will not calculate Income Schedule TC Schedule SE 


Averaging, Max Tax or Alter- 


Form 4625 (Minimum Tax) 


Form 2119 - Sale of 
Personal Residence 


Form 4726 (Max Tax) 
Form 6251 (Alt. Min. Tax) 


Aerdver 
Soft 


native Minimum Tax) 


When Ordering Specify: 
TRS-80 16K Level !! Basic 
Apple ІІ 32K with Applesoft Basic 
Apple II 16K Micro with Applesoft 
ROM Card 


Coming Soon - Micro Tax 
| Package for PETand ТІ 
Systems. 


wore 


P.O. Box 26505 Milwaukee, WI 53213 


жа 24hrs. Call TOLL FREE 1-800-558-8570. 7 days 
ў In Wisconsin 1-414-289-9988 
(&Aardvark Software Inc. 1979 
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PUZZLE YOUR COMPUTER 


Your computer can make puzzles for you to solve with 
these new cassettes from Program Design. 


ABCOEFCHIIKL KS 
jERBERBSSBEE 

on 8 а B B SUE a 
3888 HOR В 

48 акс E | 


ен НЕЕ SBE 
? E 
8 E 


E 
vite US FM caos. (D) FOR DOWN: B Р 
Minicrossword 


Two Minicrossword programs invent crossword puzzles 
and display them on the screen. Words are drawn 
from a huge pool of words so hundreds of different 
puzzles are possible. The computer gives you the 
clues and scores you on how well you do. 


Two Codeword puzzles on the same cassette use the 
same words in a word-guess game. The 4 programs 
are a vocabulary and spelling development system 
for adults and high schoolers. 


TRS-80 Level II (16K), or APPLE II Applesoft $14.95 


<ІСЕЕ>гь-4л<т-4 
zzxeoe-4rcorvocmenumno 
AXcxxmzpxmrm:zxm 
Past OX uU cuo rm XX m 
Crmroomiaoscuxmmo-mxu 3 
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-"-OZNPKNUDDUZUG'"'D 
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«ортоулигрххдм? 
Sle cers ener zoe 
KNIT DON mE е 
zzuwN-ewumxcauno«0* 
nrzxcorzxvwenpxz2zo- 
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a Astro Word 
ананан Search Series 
The computer makes hundreds of the popular 
word-search type puzzles from words in its memory. 
Words are hidden across, down, diagonally — forward 
and backward in a maze of letters. The computer 


flashes the words you find and scores you on how well 
you do. Teaches vocabulary and facts in a fun way. 


Astro Word Search: Geography 
(geographical place names) 
Junior High to adult — Level Il, 16K $14.95 


Astro Word Search: Spanish 
(Spanish vocabulary words) 
High School to adult — Level II, 16K 514.95 


Look for these titles at your participating 
Computerlands and other fine computer stores. 


Or order direct from Program Design. 
1 idar Court, Greenwich, CT 06830 (203) 661-8799, 
Master Charge, Visa. Add 5*6 shipping. 
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BNBCD 
INITIALIZE BCD 
NUMBER ТО ZERO 
INITIALIZE BIT 
COUNTER 8 XD 


ROTATE BINARY NUMBER 
LEFT WITH COPY OF 


MOST SIGNIFICANT BIT 
IN CARRY 


GET LEAST 
SIGNIFICANT BYTE 
OF BCO NUMBER 


ADD CARRY ТО 
BYTE USING 
BCD ARITHMETIC 


CARRY YES 
=0 
P 


GET NEXT 
BINARY- CODED 
DECIMAL BYTE 


NO 


GET LEAST 
SIGNIFICANT BYTE 
OF BCD NUMBER 


ADD BYTE TO ITSELF 
WITH CARRY USING 
BCD ARITHMETIC 


YES DECREMENT 
BIT COUNTER 
NO 


GET NEXT BCD BYTE 


YES 


RETURN 


Figure 1: Flowchart of the algorithm for the binary to binary- 
coded-decimal (BCD) conversion subroutine. 


listing 1 requires contiguous memory locations to hoid 
the binary-coded-decimal result. The address of the 
memory location for the low-order byte of the binary- 
coded-decimal number has been labeled BCDNL (binary- 
coded-decimal number location) in the subroutine. The 


HARDWARE 


SOFTWARE 


НІ THERE! 


It has come to our attention that many of our customers are not aware 


of the wide variety of products we have available. 
of all our current major products and prices. 


Part No. 


MEM-32K-ASM 
МЕМ-16К-А5М 


СІ-А5М 
CI-KIT 
FDI-ASM 
ЕБІ-КІТ 
DD-ASM 
DD-KIT 
VDS-II 
VDS-IID 
PS270 
SIMI 20 
SHU800 
CP272 
CP206 
CP206 


ТВА5-СА5 
TBAS-DSK 


TBAS-LST 
TBAS-SRC 
PTSW+LST 
EMPL-CAS 
EMPL-DSK 
CPM-2.0 
CPM-1.4 
CPM-1.4-M 
CPM-MS 
BASE-MAN 
BASE-LST 
PBLC-DMN-1 


PBLC-DMN-2 


CBAS-DSK 
CBAS-MAN 
SPLR 

FAST 
TELE-COM 
POLYVUE 
PASCAL/MT 


Description 


Tarbell 32k Static Memory for S-100 bus 
Tarbell l6k Static Memory for S-100 bus 
(Memories only come assembled & checked out) 
Cassette Interface Assembled & Checked out 
Cassette Interface Kit 

Floppy Disk Interface Assembled & Checked out 
Floppy Disk Interface Kit 

Double Density Floppy Disk Interface A&T 
Double Density Floppy Disk Interface Kit 
Vertical Disk Subsystem 

Double Density Disk Subsystem 

PerSci Model 270 Dual Floppy Disk Drive 
Siemens Model 120-8 Single Floppy Disk Drive 
Shugart 800/801 Floppy Disk Drive 

Power Supply for PerSci 270 Dual Drive 

Power Supply for PerSci 299 

Power Supply for Two Siemens or Shugart 


Tarbell Cassette BASIC on cassette incl manual 


Tarbell Disk BASIC on CP/M disk incl manual 
Note: the following two items can only be 
ordered with Tarbell Disk or Cassette BASIC: 
Tarbell BASIC source listing on paper 
Tarbell BASIC source on 2 CP/M disks 

Proc Tech Assembler/Editor with listing 

EMPL micro APL on cassette & instructions 
EMPL micro APL on CP/M disk & instructions 
CP/M 2.0 Operating system incl documentation 


CP/M 1.4 Operating system incl BASIC-E on disk 


CP/M 1.4 on soft-sectored MINI-FLOPPY disk 
CP/M 1.4 Operating system manual set (of six) 
BASIC-E Compiler Manual (works with CP/M) 
BASIC-E Source Listing (in PL/M) 

Public Domain Disk $1 - includes DISKTEST, 
BASIC-E, CBIOS, FORMAT, TAPELIB, etc on disk 


Following is a list 
Watch BYTE for new items. 


Price 


725.00 
440.00 


175.00 
120.00 
265.00 
190.00 
425.00 
325.00 
1888.00 
1999.00 
1295.00 
495.00 
525.00 
125.00 
120.00 
120.00 


48.00 
48.00 


25.00 
25.00 
15.00 
15.00 
20.00 
150.00 
70.00 
70.00 
25.00 
5.00 
15.00 


10.00 


Public Domain Disk #2 - includes Double Density 


FORMAT, DISKTEST, 
CBASIC-2 disk 
CBASIC-2 manual 
KLH Systems Spooler for CP/M on disk 


Auto-BIOS for 1.4 & 2.0; FORTH 15.00 


85.00 
15.00 
70.00 


FAST! Screen-oriented Editor/Assembler for CP/M 100.00 


Software to operate D.C. Hayes Modem Remote 
Screen-Oriented CP/M Editor 
Meta-Tech Pascal Compiler for CP/M 


Prices are subject to change without notice. 
California residents please add 6$ sales tax. 
For quick delivery, see your local Tarbell dealer. 
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(213) 538-4251 


^" 950 Dovien Place, Suite B 


(213) 538-2254 
Carson, California 90746 


195.00 
135.00 
99.95 
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Listing 2: À subroutine to convert a single-byte, 2-digit, binary- 
coded-decimal number to two single-byte ASCII characters, 
coded for the 8080 microprocessor. 


i THE SUBROUTINE TAKES A THO DIGIT BCD NUMBER IN MEMORY POINTED TO BY 
ІН AHD COMVERTS IT TO RSCII — THE MOST SIGNIFICANT OIGIT IS PUT 
ЗІН REGISTER В WHILE THE LERST SIGNIFICANT DIGIT 15 PUT IN REGISTER С 


0054 F5 КС. PUSH РЫ » SAVE STATUS 

9052 EOF М] A, 900011138 PUT LEAST SIGNIFICANT DIGIT МАХ IH fi 
0054 БЕ ANA M „МАСК OFF LEAST SIGNIFICANT DIGIT 
0655 Ғ638 ORI 001100006 CONVERT TO ASCII 

0057 4F MOV CA „PUT IN REG € 

0658 JEFA МІ А, 111190006 , PUT MOST SIGMIFICRNT DIGIT MASK IN A 
gen no AHA n MASK OFF MOST SIGNIFICANT DIGIT 

pesa er RRC 

BEC er RRC 

BED OF RRC 

BOSE OF RRC i ROTATE RIGHT FOUR PLACES 

BOF FEI ORI 901100628 ;CONVERT TO ASCII 

6061 47 "nov BR PUT IN REG B 

9062 F1 POP FS ; RESTORE STATUS 

006: (9 RET : RETURN 

9064 BOM (5 A ;STRRT OF BCD NUMBER 

0000 END 


number is ordered upwards in memory. Register E must 
contain the number of bytes in the binary-coded-decimal 
number when the subroutine is called. If more bytes аге 
specified than are needed, the extra will be filled with 
leading zeros. 

The other parameters which must be passed to the 
subroutine are the number of bytes in the binary number 


and the address of the low-order byte of the binary 


oo BASIC for Level Il and Disk Systems $49.95 


Full MATRIX Functions - 30 BASIC commands!! 

Mathematical and common matrix functions. Change arrays in 
mid-program. Complete array handling. Tape array read and write, 
Including strings. Common subroutine calls. 


Over 50 more STRING Functions as BASIC commands!! String 
manipulation, translation, compression, copying, search, screen 
control, pointer manipulation and utility functions. includes 
multikey multivariable machine language sorts. Load only machine 
language functions that you want! Where you want in memory! 
Relocating linking loader! More than you ever expected!! 


oo BUSINESS (Requires Infinite BASIC) $29.95 


20 Business oriented functions including: 

Printer Automatic Pagination with headers and footers! 
Packed Decimal Arithmetic (+, ~, *, / 127 digits! 

Binary array searched and hash code generator! 


COMPROC Command Processor for Disk Systems $19.95 


Auto your disk to perform any sequence of DOS commands, 
machine language loads, BASIC, memory size, run program, 
respond to input statements, etc. Single BASIC command file 
defines execution! Includes auto key-debounce, screen print and 
lower case software driver. 


New Products Jan/Feb! We answer reader response inquiries!! 


ATTN/ System Houses - We license usage of our routines! 
TRS Add-On OEM's - Direct BASIC commands tailored 
for your hardware. 


CHECK, VISA, М/С, C.0.D. © Calif. Residents add 6% * Telephone Orders Accepted (714) 637-5016 


WHEN ORDERING PLEASE ADVISE PUBLICATION SQURCE 
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number. The number of bytes in the binary number is to 
be in register D, while the address of the low-order byte is 
in register pair HL. The binary number is assumed to be 
stored in memory using the same convention as the 
binary-coded-decimal number. The more significant 
bytes are found at increasing memory addresses. 

By having register pair HL point to the binary number, 
the routine can be used to convert all binary numbers re- 
quired by the user's program without moving them to a 
specific location. All results are put in the same location, 
since this is temporary storage needed only until the 
number is sent to the display device. 

The binary to binary-coded-decimal conversion sub- 
routine provided can handle binary numbers of any 
length up to and including 31 bytes. This corresponds to 
a decimal number in excess of 4.5 X 107* with a full 75 
significant digits. This should be adequate to handle any 
physical quantity encountered. To establish a reference, 
it is only about 1.5 X 10?! angstroms from the earth to 
the sun. (Ап angstrom is one ten-billionth of a meter, that 
is 1/10*, and is normally used to measure the wavelength 
of light.) 

The routines provided have been tested using a high- 
speed line printer as an output device. The routines were 
fast enough to allow the line printer not to wait when 
being sent a stream of 6-digit numbers. While the routines 
have been tested and were fast enough for the desired 
applications, an extensive effort was not made to 
eliminate every unneeded processor cycle. The object 
code provided in listings 1 and 2 will also execute on an 
Intel 8085 or a Zilog Z80 microprocessor. Ж 


TRS MOD | and MOD ІІ PROGRAMS FROM E RACET courures J 


REMODEL + PROLOAD Specify 16, 32, or 48K Memory $34.95 
RENUMBER any portion or all of BASIC program. Line references 
adjusted. 

MOVE any portion of a BASIC program from one location to 
another. 

DELETE lines or ranges of lines while using the utility. 

MERGE all or any portion of a program from tape. (Load lines 
300-500 from your tape to existing program at line 1000 with 
renumbering on the way in!) 

SAVE combined/merged programs, or any portion to tape with 
VERIFY. 


COPSYS Copy Systems Tapes (Editor/Assembler Format) $14.95 


GSF (16, 32, or 48K) $24.95 


18 Machine language routines using 'USR' calls. Includes RACET 
sorts, array handling, and fast lines and scrolls. 


DOSORT (Specify 32 or 48K - 2 disk minimum) $34.95 


SorU Merge multi-diskette sequential files. Multiple keys and 
variables. Includes GSF - machine language sorts, comparators 
and string handling. 


MOD Il SUPPORT 


RACET is supporting the MOD II!! 
Call or write for current information! We have a MOD Il Superzap 
and other assembiy language tools! 


Ask your dealer if he carries our products! 
DEALERS! We will work with you diractly or through our 


distributors. 
= RACET computes = 


702 Palmdale, Orange CA 92565 
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"Superbrain is a registered trademark of intertec Data Systems. 


U 
Mictoprocessors 


Word Size 
Execution Time 
Machine Instructions 


ee Moda 
Floppy Dis 
Slorage Capacity 


Deals Transter Rate 

Average Access Time 

Media 

Disk Rotation 
interna) Memory 

Dynamit RAM 

Static RAM 


ROM Storage 


CRT 
Display fuge 
Display Format 
Character Font 
line Drawing Charactara 
Display Presentation 
Bandwidth 
L'ursor 
Communications 
Sercon Data Tranaler 
Auxiliary interlace 
Parallel Interface 
5-100 Bus 
Transparent Mode 
Рату 
Transmission Mode 
Adilressable Cursor 
Бүшінт Utilities 
Disk Operating System 
DOS Software 
Optional Soltware 
FORTRAN 
COBOL 
BASIC 
Application Packages 


Keyboard 
Alphanumeric Character 
Special Features 
Numenc Pad 
Special Functions Keys 
Cursor Contral 

Internal Construction 
Cabineiry 
Component Layout 


Maunting 


Physical Dimensions 
Environment 
Power Requirements 


Twin ZBOA'x with 4MHZ Clock Frequency One 2ВОА (һе host processor? perlorms all 
processat and screen related iunctions. The second ?ВОА is "down-losded" by the host tc 
execute disk ПО When nol processing disk data, the second 280 may be programmed by 
the host lor other processes related functions 

B bıla 

ise register to register 

All interrupts are vectored 


320K total bytes lormatted on two double density drivers Optional external 10-300 
megabyte hard disk storage is available using optional 5-100 bus adaptar 

250K Іңік/вестині 

250 milhseconds 35 milliseconds track to track 

Әз inch mini-disk 

ЗОО RPM 


64K bytes dynamic ВАМ 

256 pytes al siale НАМ тз provided in addition 10 the main processor RAM This memory 
is used Int program and/or data xtotage lor the auxiliary processor 

| X bytes standard Allows ROM “bootstrapping ol system at power-on ROM storage із 
2708 campatible and may be reprogrammed by the user for custom applications 


l2anch, dynamically lacused P4 phosphor 

25 lines x ВО characters per line 

B x H character matrix on a Û x 12 character field 

Meven special graphics symhals used (оғ form generation 

m pianos on a dark background Reveruble through keyboard program selection 
MHZ 

Revouwed imane !idock cursori 


Memnry mapped a) 38 kilobaud Serial transmision of data at sates up to 9600 bps 
Universal А5 232 asynchronous. Syncarpnous interlace optional 

Radin Shack TAS НО compatible 

Printed circuit edge connector provided Jor connection ol optional 5 100 bus adaptor 
Enables duplay of all incoming and outgoing control codes 

Choice ul even, odd marking. or spacing 

Hall ox Full Daplex One ot two atop hits 

Direct pasittonirig by either dixeiele œ abaalute addressing 


CP'M 
An 8080 disk assembler debugger text editor and file handling utilities 


ANSE slandard Relocatabte, random ard sequontisl dick access 

ANS! standard Relocalable. sequential relative and indexed dak access 

Sequential and random disk access Full string manipulation, interpreter 

Extensive soltware development tools are available including soltware for the following 
applications. Paytoll, Accounts Receivable Accounts Payable. inventory Control. General 
Ledger and Word Processing 


Generales all | 28 upper und lower case ASCH characters 

N-Key Rollover Automatic repeat fat 15 CPS} Keyboard lockiuniock 

0-9 decimal point comma. minus and [our user programmable function keys 
Up lo 64 user-delined two-key function sequences 

Up. down, forward. backward and home 


Structural foam 
Two board modular design All processor related functions and hardware аге on a single 


поје circuit board All video and power telated сисціз on a separate single board 
hese two boards ate interconnected via à single 22-pin tibbon cable 
CRT and two circuit boatds mounted to bese CRT in a покі steel frame Disk Dove assem. 
biy mounted injo upper cover lor ease ol servicing 


Approximately 45 pounds 

14 Yn" CH} x 21 Ye (W) x 23 t (DI 

Operating О to 50' C Storage О 19 85 C. 10 to 95% rel humidity non condensing 
) 15 VAC. 60 HZ. 1 AMP fopnhanal 222УАС 5ОН2 model available) 


урет а subvert to change whiu! notice 


SUPERBRAIN™ 


The Honor Graduate 


OEM's... 
End Users... 
Computer Dealers... 


$2995! 


SuperBrain users get exceptional 
performance for just a fraction of what 
they'd expect to pay. Standard system 
features include: two double density mini- 
lloppies with 320K bytes of disk storage, 
64K of RAM memory to handle even the 
most sophisticated programs, a CP/M Disk 
Operating System with a high powered text 
editor, assembler, debugger and a disk 
formator. And, with SuperBrain's 5-100 bus 
adaptor, you can add all the programmirig 
power you will ever need. ..evena 10 
megabyte disk! 


SuperBrain's CP/M operating system boasts 
an overwhelming amount of available 
software in BASIC, FORTRAN, COBOL, and 
APL. Whatever your application . . . General 
Ledger, Accounts Receivable, Payroll, 


Inventory or Word Processing . , . SuperBrain 


is tops in its class. But best of all, SuperBrain 
tackles your toughest jobs for less than one- 
third the cost of other similar systems. 


You'll appreciate the careful attention given 
to every engineering detail. Standard 
SuperBrain features include: a full ASCII 
keyboard with numeric pad and user-pro- 
grammable function keys. А non-glare, 
dynamically focused, 12-inch CRT for sharp 
images everywhere on the screen. Twin 780 
microprocessors to insure efficient data 
transfer to auxiliary peripheral devices. А 
universal RS-232 communications port for 
serial data transmission. Апа, a single board 
design to make servicing a snap! 


Performance and packaging have never 
been better matched. Your operators will 
appreciate SuperBrain's good looks. You'll 
appreciate SuperBrain's outstanding value. 
Twin Z80A processors, dual double density 
disk drives, and a high resolution CRT 
terminal. All in a single, smart looking, self- 
contained desktop unit. And, all for a price 
that’s substantially less than the competition! 


Make no mistake about it. The freshman 
Students in the small systems business can't 
begin to compete with this year's honor 
graduate. The SuperBrain. The only system 


at the top of its class in price and performance 


DEALER/OEM QUANTITIES AND SPECIAL PRICING AVAILABLE VIA MICROAMERICA DISTRIBUTING 
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02194 
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Needham, MA 


Microcomputer Systems Division 
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(617) 449-1760 


Telex: 951021 


02194 


MICROAMERICA DISTRIBUTING 
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А Quad Terminal Interface 


Stephen А Alpert 
11 Ridgewood Dr 
Auburn МА 01501 


Every now and then, a micro or mini- 
computer owner may be fortunate enough 
to have more than one terminal and prob- 
ably a modem or two. Unfortunately, there 
never seem to be enough interfaces to 
the computer system to connect all these 


WORD 
ADDRESS BITS MEANING 
15 8 7 6 0 
x KEYBOARD STATUS 
INTERRUPT ENABLE 
DONE FLAG 
15 а 7 0 
х+2 KEYBOARD DATA 
DATA IN LOW BYTE 
15 8 7 6 0 
х+а PRINTER STATUS 
INTERRUPT ENABLE 
DOME FLAG 
18 8 7 0 
X*6 PRINTER DATA 


DATA IN LOW BYTE 


Figure 1: Addresses required for a single terminal are the low bytes of four 


consecutive words. 


€ Each terminal requires four words of 16 bits each. The bits in a word are num- 
bered 0 to 15 from right to left. Hence, the low byte in a word contains bits 7 thru О 
and the high byte contains bits 15 thru 8, 

€ The first word contains only two bits of interest. Bit 7, the most significant bit in 
the low byta, is the keyboard done flag. |t is set when a byte is received as input. Jt is 
cleared by a bus initialization (BUS INIT) or a processor read of the data. Bit 6 is an 
interrupt enable bit for the keyboard. When set, an incoming character will cause an 


automatic vectored interrupt through the processor. 

€ The low byte of the second word contains the keyboard data. 

ә The third word is arranged like the first word but is used for the printer side of 
the terminal, Bit 7 is set by a bus initialization signal (BUS INIT) or when the inter- 
face can accept another byte from the computer and is cleared when a byte is sent to 
the terminal. 

e The!ow byte of the fourth word is the data buffer for the printer. 


devices into the system at the same time, 
This article chronicles my focal solution 
to the problem. 

Through luck and a lot of hard work, 
my computer system consists of a Digital 
Equipment Corporation PDP-11/10 proc- 
essor, a video monitor, a teleprinter, a 
modem and only one terminal interface. 
Conveniently, the video monitor, which 
serves as the main console, is driven directly 
off the processor. This stil meant that 
there was a deficiency of one terminal inter- 
face. 

After reviewing the schematic for the 
interface that | had, | started а design 
to essentially duplicate that board. А 
friend jokingly suggested that a design 
should be generated to drive several ter- 
minals at once. Taking that thought 
seriously, my course of action had been 
charted. 

The creation of this quad terminal 
interface involves ideas applicable to almost 
any sort of processor that uses memory 
addressed |O. That is, the processor contains 
па special IO instructions, but instead 
addresses specific memory addresses to 
communicate with the status registers and 
buffers of the peripheral devices, This trade- 
off means that the devices look like тет- 
ory and the pracessor can therefore be 
equipped with additional instructions at 
the 1055 of memory space. 

In the case of the PDP-11 series, the 
processor has a 16 bit data bus and an 
18 bit address bus. [n this byte addressable 
machine, the maximum user address space 
is 32K words. However, the processor 
automatically takes ali addresses in the 
range of 160000 to 177777 octal and 
maps them to 760000 to 777777 octal, 
(Digital Equipment Corporation uses octal 
notation in all software.) That means the 
user memory space is limited to 28K 
words with the addresses generated by 


Table 1: Device addressing organization for interface configuration shown in 
figure 1. 


the processor for 124 К to 128 К speci- 
fied for the [О page. 
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The organization for the device address- 
ing used on the interface in figure 1 is 
summarized in table 1. This structure is 
imposed primarily by the requirement to 
maintain compatibility with the interfaces 
supported by the existing software. Es- 
sentially, the interface should look to 
the software exactly like four separate 
terminal interfaces. À microprocessor could 
easily utilize this memory layout in con- 
secutive bytes in page zero. 

Without the interrupt enable (IE) bit set, 
the keyboard status register must be con- 
stantly checked by the program for the 
presence of a byte of data. This overhead 
is wasteful and serves no utility except in 
the case where the processor has nothing 
else to do, The processor can acknowledge 
an interrupt by automatically jumping to 
a special location in page zero whenever an 
interrupt occurs. А routine must either 
poll the individual devices or, via some kind 
of acknowledge instruction, get information 
off the bus pertaining to an address of the 
desired routine or identification of the 
device requesting the interrupt. This soft- 
ware overhead in a minicomputer makes for 
very inefficient performance. Also, what 
happens when more than one device requests 
service simultaneously? Interrupt masking 
of some sort is needed. What about a 
possible priority based on the requests? 

The PDP-11 processor eliminates these 
problems by utilizing hardware priority 
arbitration and vectored interrupt logic. 
The processor allows four levels of interrupt 
requests and a nonprocessor request mode 
for direct memory access (DMA). Once 
the processor decides to allow an interrupt 
request, it issues a BUS GRANT on one 
of the four lines corresponding to the dif- 
ferent interrupt levels, This grant line is 
fed in sequence from one device to the next. 
Each device that does not want the grant is 
responsible for passing it along to the next 
device as shown in figure 2. In this way, 
the device closest to the processor always 


gets the grant first in the case of simul- 
taneous requests on the same line, After 
the grant has been received by the requesting 
device, that device is responsible for assert- 
ing an interrupt service request and simul- 
taneously asserting a 9 bit address on the 
data lines of the processor's single bus. The 
processor will accept this address not as an 
address of a routine, but rather as a pointer 
to a pair of words, The first word contains 
the address of the interrupt service routine 
and the second word contains a new proc- 
essor status word. The old program counter 
and processor status word are saved on the 
processor's stack. This complete sequencing 
requires approximately 7 ws in the PDP 
11/10. 

From the previous discussion, it is ap- 
parent that the interface must properly 
decode 16 distinct word addresses, four for 
each terminal, along with the proper read 
or write lines. Furthermore, to eliminate 
redundant hardware, and save space on an 
interface board, the logic must do some 
of its own decoding and encoding of ad- 
dresses and data. The program counter and 

Text continued on page 120 


PROCESSOR 


Figure 2: Typical bus request and grant arrangement with two levels. Re- 
quests are asserted on a particular request line of the processor. Grants are 
generated from the processor and daisy chained through the devices associ- 


ated with that level. 


| ^ BUS GRANT 


| „> BUS GRANT 
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"Gimme, gim 


There's only one small graphics, and the capability to define up to 128 of your own 
computer that сап give letters and symbols, give you an amazing flexibility to 


do things you simply can't accomplish with any 


you your heart's desire: other computer. 
Sorcerer from Exidy. Our S-100 expansion unit lets you 


take advantage of the many useful S-100 periph- 
You don't mean to be greedy. But you're  erals currently available from dozens of 
part of the new "Gimme" generation with big manufacturers. And that includes everything 
plans for the future. You expect your computer from music and speech synthesizers for the 


to be flexible enough to keep up. Only one hobbyist to appliance controllers for the home 
system on the market today can do that: the and the latest Winchester disk drives for 
Exidy Sorcerer, small business computer applications. 
. It's also easy with Sorcerer to 

Z80 & Plug-In ROM Software Packs add on a printer, an acoustic coupler, or 

The Sorcerer uses the popular Z80 a modem, because our system has 
microprocessor as its "brain-center, Combine puilt-in parallel and RS232 Serial 
this with Exidy's plug-in ROM PACs™ and I/O ports (features normally 
you've got a dynamite computing center right offered as add-on options 
at your fingertips. by most other small 

Our ROM PACs are special plug-in computer makers 
software cartridges that turn your Sorcerer today). 


into all sorts of different computer centers 
instantly. Just pop a STANDARD BASIC PAC™ 
into Sorcerer, and you're ready to program 
any application in high-level BASIC. Or plug 
in a DEVELOPMENT PAC? and you have 

a low-cost 280 software development 

system costing less than $1700. 


If words are your life, 
consider our WORD- 
PROCESSOR РАС 
It turns your 
Sorcerer into a 
modern text editing 
and formatting 
system for less than а 
$2600. This car- --, 
tridge offers many 
benefits, including: 
automatic text 
wraparound, search 
and replace com- 
mands, and powerful 
macro programming. 


And, to make it 
easy for you to put your 
own particular application 
software in ROM, we've also 
provided an EPROM PAC™ It has 
sockets for four user-supplied 
EPROMs with capacity up to 
16K bytes. 


65-100 Expansion & 128 q put 
User-Defined Symbols USERS 


The Sorcerer was created MAN + & 


to withstand "Gimme" attacks. 

It's designed to be the hub | 
of a busy computing operation 

now, and tomorrow when 

your demands increase 4% 

or change. 


Sorcerer's standard "NEN 
features, such as high-resolution 8 


м” ж 4H 15,0540 Gen 


B CES s uo. ч 


; sa paca B ace 84 
mm 51334 
а... چک‎ 


The best of Sorcerer 


Hardware Price* 


[] The Sorcerer Computer: 16K RAM $1295 
expandable to 48K. 4K ROM-resident (16K model) 
operating system has built-in printer $1395 
driver. 50-ріп 1/O connector for S-100 (32K model) 
expansion. 25-pin parallel interface; $1495 
25-pin serial interface. Serial interface (48K model} 
operates one or two cassette recorders. 

Graphic resolution of 240x512, 30 

lines of 64 characters, 8x8-dot matrix. 

Character generator contains full ASC I 

set (upper & lower case). plus standard 

graphic symbols. User may define up 

to 128 characters. Keyboard is 63-key 

data processing type. plus 16-key 

numeric pad. 


Û Video Display: industrial grade $ 499 
12-inch CRT (P31 phosphor). 


O Display Disk: single unit package $2995 

containing two quad density dual floppy 

disks (630K bytes) with controller and 

12-inch industrial grade CRT (P31 phos- 

phor). Includes CP/M™ and Microsoft 

disk-extended BASIC. 

EN" بی‎ Mpeg > D Floppy Disk Subsystems: single $1150 
THE аас? OF EXIDY | i dual-density floppy disk (120K bytes) and 

controller irt one package. Includes CP/M™ 

and Microsoft disk-extended BASIC. 

[15-100 Expansion Unit: self- $ 419 

contained 10-amp power supply and 

motherboard with 6 card slots. Daisy 

chain units for more slots. 


software 


О Development PAC™ 6 99 
EJ Word Processing PAC™ 6 199 
O EPROM РАС" $ 49 
Û Microsoft Disk-Extended BASIC 6 500 
Û CP/M™ Operating System 6 145 


05 camesiic prices only Әшімесі to change withoul notice 
CP/M is a Registered Trademark of Oiga! Research 


Satisfy that urge 


When you discover the many 
exciting ways Sorcerer can satisfy all 
your "Gimme" urges, you'll say: 
“I'm in sheer Exidy" For the name of 
your nearest dealer, or additional 
information, write or call our Marketing 
Communications Department. 


Data Systems Division 
390 Java Drive 
Sunnyvale, CA 94086 
(408) 734-0410 
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Figure 3: Address decod- 
ing circuitry. 
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Text continued from page 117; 

processor stalus word for the service rou- 
lines are placed in low memory of addresses 
less than octal 776 by the software and not 
by the hardware. 

The memory words necessary for this 
interface will consist af D type flip flops for 
the status registers since only two bits are 
needed per word. The input and output 
data buffers may be hooked directly to the 
UARTs. UART is, of course, an abbrevia- 
Пап for the Universal Asynchronous Re- 
ceiver Transmitter, a device which converts 
parallel bytes of data into a serial stream of 
bits in an industry standard, time ordered 
format. The specific UART used in this 
design is the General Instruments part 
numbered АҮ-5-1013. 

The address decoding circuitry is shown 
in figure 3. АП signals are conditioned by 
bus receivers and are not considered valid 
until the processor asserts a master synchro- 
nization signal (MSYN). Тһе 7415266 js a 
4 bit digital comparator with open collector 
outputs that are "wire ORed" to detect the 


VUMBER | TYPE «sv СІ 
T 


т 
7 i 
7 
В 
B 
8 
B 
8 


پد پہ یہ C‏ 


TERMINAL 3 


TERMINAL 2 


TERMINAL | 


TERMINAL 0 


[| BUS TO PRINT BUFFER 
| — BUS TO PRINT STATUS 
[ BUS TO КЕҮВОАНО STATUS 
[> PRINT STATUS TO BUS 
| > KEYBOARD BUFFER TO BUS 


| > KEYBOARD STATUS TO BUS 


proper setting of six address lines. The ad- 
dress may be selected by the adjustment 
of the switches, А pair of 7485 magnitude 
comparators could have been used in series 
since they only require a 48 ns delay to 
compare six bits. The MSYN signal is not 
asserted until at least 75 ns after the address 
lines have been activated. Notice the use 
of two 7442s, binary coded decimal de- 
coders. Since all addresses are іп consecu- 
tive words, given a base address, say X, the 
first terminal will use addresses X [о X+6, 
the second terminal will use addresses 
X+10 to X*16, and so on. IC4 will only 
asserl one of its lower four output lines 
if the address is in the range for that ter- 
minal. ІС5 is used with the low address 
biis and the read or write control lines 
to indicate which action must be done for 
the specified terminal. Note that the key- 
board data buffer is a “read only" memory 
and the printer data buffer is a “write only" 
memory. 

The UARTs used in this interface re- 
quire a transistor-transistor logic load 


Bit Pad One™ is the small, low- Тһе 11" x 11" active area has a 

cost digitizer that lets you add resolution of 0.005" which is 

a graphics or menu capability comparable to digitizers found 

to any data processing system. іп expensive turnkey graphic 
It's perfect for data entry, CRT — design systems. 

cursor control, games, mapping Best of all, Bit Pad One is 


and countless business appli-, designed and built by Summa- 
cations like order entry and graphics, the leading manufac- 
inventory control. turer and OEM supplier of data 
Bit Pad One is small in size, tablets and digitizers. 
but big in reliable capability. Bit Pad One. It's bringing 


digitizing down to earth. 


| Bit by bit, 


the world is coming 
lo Bit Pad One. 


% 
Circle 74 9n inquiry card. 


pus | 


35 Brentwood Ave., Box 781 


: Fairfield, CT 06430 


(203) 384-1344. 


Central Office: 3785 Varsity Dr., Ann 
Arbor, MI 48104, (313) 973-1710. 

Western Office: 1102 West 17th St., Santa 
Ana, CA 92706, (714) 541-8261. 

European Office: 14 rue de l'Ancien-Port, 
1201 Geneva, Switzerland, 
phone 022/31 3940. 
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7474 


BUS ОАТА| > 


BUS TO STATUS | > 


INTERRUPT 
ENABLE 


INTERRUPT BACK 


INTERRUPT 


INITIALIZE 


Den [e [ev [o 


тата 7 
741 7 


Figure 4: The interrupt logic for each UART consists of a pair of these circuits: one for trans- 
mit and one for receive. For the complete interface, eight copies of this circuit are required, so 
the sections of the 7474 circuits are referenced in text by A and B. 


(1.6 mA) for the data inputs and have 
three state data outputs capable of driving 
one transistor-transistor logic load. Since 
the data ports had to be buffered to cor- 
rectly interface to the processor bus, all 
input data ports could be wired in parallel 
and the same for the output data ports. All 
individual signals to and from each UART 
must be conditioned via AND or NAND 
gates to insure communication with the 
correct terminal unit. 

The most difficult task remained: design- 
ing the necessary interrupt logic. It was 
desirable to make the priority of all key- 
boards higher than any of the printers. 
This way, no characters would be lost. 
The inclusion of four terminal drivers 
on a single board forces a significant increase 
in the complexity of the interrupt logic. 

The interrupt logic consists of two 
related sections. The first section required 
properly generating an interrupt from either 
the input or output side of the UART. Fig- 
ure 4 shows the circuit for one side of a 
UART. This circuit appears eight times in 
the completed board. The interrupt enable 
bit must have been sct through a 7474 flip 
flop section labeled А in figure 4. Initially, 
the B section of the 7474 is off so the in- 
terrupt request linc (INT REQ L) is high 
and not asserted. Likewise, the interrupt 
back line (INT BACK L) is high and not 
asserted. When a character is received (in 
the case of the receiver side of the UART), 
UART DONE causes a low to high level 
transition on the clock input of the B 
section of the flip flop. Since Q was high, 


D is high and Q is then asserted, making the 
interrupt request line (Q) active. This signal 
then serves as input to the interrupt arbi- 
tration logic. The interrupt back line (INT 
BACK L) will remain high until the actual 
vectoring takes place. After that, a low to 
high transition on the interrupt back line 
will cause the B section of the 7474 to 
shut off and stay off until either the inter- 
rupt enable or the UART done line is 
cleared and set again. As a convenience, 
any processor write operation to the status 
register will also reset the UART making 
the UART done line wait for the next 
character to be received. 

The interrupt arbitration logic is in 
figure 5. Interrupt requests are arbitrated 
by the 74148 8 line to 3 line priority en- 
coder. With the enable input (El) line 
normally low, the gate status (GS) output 
will go low when at least one of the inputs is 
low, signaling an interrupt request had been 
posted. The outputs of IC6 will be a binary 
encoding of the one's complement of the 
highest priority input signal that is asserted 
low. When the processor acknowledges the 
request, the proper vector information, 
which is made up of a combination of switch 
settings and 74148 outputs, will be put 
onto the bus through the 7438 bus drivers. 
Sec table 2 for an enumeration of the 
vectoring. Observe that the bus is at ground 
potential for an address bit of 1. At the same 
time, the D3 input to ІС? will go low assert- 
ing an output line corresponding to the 
interrupt. When the interrupt sequence is 
done, the D3 input goes high and the cor- 
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Why Not the Best? 


32K Board Pichaned Abe 


From The Dynamic RAM Company. 


2MHz 4MHz 
16K —$249 $259 
32K —$375 $395 
48K —$500 $530 
64K —$625 $665 


We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality- 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 
Circle 75 on inquiry card. 


Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire- 
wrap pins} near the top of the 
board for easy access. Hf you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages (%150-2МН2, 
$160-4MHz) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing. And of course, our 
board never generates wait states. 


Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 
typically less than 4 watts (+8V @ 
300ma, +16V @ 150ma and 


— 16V @ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-100 CPU. All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order — you'll probably 
have the board in two weeks! If 
you're interested, also ask fora 
catalog on our 28000 16-bit 
processor board designed for the 
MULTIBUS. АЙ of these products 
are available to your local dealer, 
also. 

Gentral Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 61820. 
(217) 359-8010 


Central Data 
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responding interrupt back line goes high 
clearing its respective D flip flop from 
figure 4. Simultaneously, IC8 is triggered to 
time out the gate status output of IC6, This 
15 necessary because the remainder of the 
interrupt logic requires the gate status line 
to go high before it can be asserted to 
request another interrupt. 

Unfortunately, there is a period of about 


74148 Output 
Interrupt A2 А1 AD Octal to 7442 Vector Offset 
+ Û 


KBD Û 
KBD 1 
KBD 2 


KBD 3 

PRINT O 
PRINT 1 
PRINT 2 
PRINT 3 
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Table 2; Vector table generated by the 74148 and 7442 (ІСІ and 1С2 in 
figure 5) combination through the bus drivers. 


KEYBOARD 
KEYBOARD 
KEYBOARD 

INTERRUPT / KEYBOARD 

LINES PRINT O 
PRINT | 
PRINT 2 


PRINT 3 


50 to 100 ns when the bus drivers are active 
that a higher priority interrupt couid per- 
haps sneak through 1C6 and deskew the 
correct data. This problem could probably 
be eliminated by giving the higher communi- 
cation rate terminals a higher priority or by 
using an extra set of latches, 

If all the UARTs were driven off the same 
clock source, the interrupts could only occur 
simultaneously (in which case the arbitration 
works correctly) or at least spread apart by 
an interval equal in length to 16 times the 
transmission rate. This would be 26 ps at 
2400 bps. Feeling that the odds of two 
people typing two keys within 100 us of 
each other is quite small, the circuit re- 
mains as presented. The interrupt enable 
bits and the done flags are reported back to 
the user through 74153s, dual 4 line to 
1 line data selectors. The input to these 
chips comes from the interrupt enable 
signals of the 7474s and from the UARTs 
directly. 
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Figure 5: The interrupt arbitration logic interfaces the requests from the UARTS to the re- 
mainder of the bus interrupt sequence logic. Note that the 741485 can be wired in serial to con- 


trol even more requests. 
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Ап additional item: in trying to keep my 
costs to a minimum, my clock driver con- 
sisted of an NES56 dual timer and a 7493 
divide by 16 counter instead of a MC14411 
bit rate generator. Luckily, the МЕ556 was 
the only part not in my rather well stocked 
junk box at the start of this effort. The 
clock circuit is shown in figure 6. Current 
market price for four terminal interface 
boards for the PDP-11 is about $1600. 
This interface required some four months 
of spare time to design and debug. The 
time has been well worth the effort. My 
20 mA teleprinter, operating at 110 bps, 
and my EIA modem, operating at 300 bps, 
are currently attached to this interface with 
two ports still open. Now | have a single 
terminal interface left over with no use 
for it. | guess | will have to find another 
terminal .si 


Figure 6: 
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СР/М?: 


Complier executes under the CP/M operating system 
in as little as 32K bytes of RAM. 

Interactive Symbolic Debugger which enables the 
programmer to examine variables, set a breakpoint, 
and trace procedure calls interactively at run time. 


Pascal/MT® compiles at the rate of 600 lines per 
minute on a 2 MHZ 8080. 

Programs Execute up to 10 TIMES FASTER than 
popular interpretive Pascals. 

The code generated is 8080 object code which is 
ROMable with a minimum run time overhead of 1.5K 
bytes. 

Interrupt procedures allows the programmer to write 
interrupt drivers for 1/0 and other real time tasks in 
Pascal/MT. 

Bit manipulations of variables may be preformed with 
the built-in procedures: SETBIT, CLRBIT, TSTBIT, 
SHL, SHR, SWAP, LO, HI. 


DISCHARGE 
THRESHOLD 
TRIGGER 
OUTPUT 


GROUND 


This simple 
clock circuit wil! drive 
the UARTS at any reason- 
able speed between 110 
bps and 2400 bps, 
resistance values are ap- 
proximate. Pin 9 on the 
adjusted for 
26 us and pin 5 is ad- 
justed for 570 из. 


DISCHARGE 


THRESHOLD 


TRIGGER 


OUTPUT 


OUTPUT(BP 
[> 110 


[ 150 
г »300 


The —>воо 
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PASCAL: 


Memory, Input and Output ports may be directly 
accessed from Pascal/MT. 

Assembly language subroutines may be called from 
Pascal/MT. 

software floating point, is standard, in addition, this 
package is compatible with the AMD9511 hardware 
floating. 
AMD9511 
available with the purchase 0 
source library. 

Business arithmetic version of Pascal/MT is also 
available. This package supports an 18 digit BCD with 
4 fixed decimal places. 

Pascal data structures supported are: ENUMERATION 
AND SUBRANGE TYPES, RECORD, ARRAY, REAL, 
INTEGER, CHAR, and BOOLEAN. 


Not implemented are: SETS, GOTO, GET, PUT. 


hardware қы point drivers аге 
the run time package 


AVAILABLE FROM 


FMG CORPORATION 
Р.О. Box 16020 
Fort Worth, Texas 76133 
[817] 294-2510 


* CP/M is a trade name of Digital Research. 
a Pascal/MT is a trademark of MT MicroSYSTEMS 
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MT MicroSYSTEMS 
8672 | Via Mallorca 
La Jolla, Ca. 82037 
[714] 223-5566 ext 289 


Lifeboat Associates 
2246 Broadwa 
New York, N.Y. 10024 
[212) 580-0082 
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МЕЕСО 
PROUDLY 
ANNOUNCES... 


"FROM TCA 


THE 
SOURCE 
(DATA BASE) 


* Access UPI Stock Reports 

* Access N.Y.Times News Wire 

* Access All Data Base 
Information 

x Save and Load Programs/Data 

ж Dump to 2040 Disk then Print 

NEECO Source Kit..... $99.95 (Smart Terminal Software and Cable) 


CAT Acoustic Modem....$199.95 (Recommended Acoustic Coupler) 
Source Hook-Up .................. $100.00 (Also available from TCA) 


DEALERJOEM QUANTITIES AND SPECIAL PRICING AVAILABLE VIA MICROAMERICA DISTRIBUTING 


Mon-Fri 9:30-5:30 AME 
NE EC Missa & Les a a 
e кд. Ave. Visa Accepted e c Td 
eedham eedham, 
02194 (617) 449-1760 | ог: (617) 449-4310 
Telex: 951021 


Microcomputer Systems Drvision 
Circle 77 on inquiry card. Circle 72 on inquiry card. 


PROUDLY ANNOUNCES THE NEWEST 


HARDWARE AND SOFTWARE FOR YOUR PET! 


The PET is now a truly sophisticated 
99 Business System with the announcement 
of these peripherals and software packages. 


1 ^ 


|| NEECO 


PRODUCT DESCRIPTION PRICE AVAILABILITY 


PET 2001—8KN (Large Keys) BK RAM $ 795 IMMEDIATE 
PET 2001—8K 8K RAM $ 795 IMMEDIATE 
РЕТ 2001—16KN (Large Keys)15K RAM" $ 995 IMMEDIATE 
PET 2001—32KN (Large Keys) 32K ВАМ $1295 IMMEDIATE 
PET 2023 PRINTER ROLL FEED $ 695 IMMEDIATE 
PET 2022 PRINTER TRACTOR/ROLL $ 795 IMMEDIATE 
ROMRETRO KIT UPDATED O/S $ 90 IMMEDIATE 
PET 2040 DUAL FLOPPY* $1295 IMMEDIATE 
PET C2N 2nd Cassette $ 95 IMMEDIATE 


"Тһе 16K/32K (large keyboard) units do not include a cassette drive. Order C2N Cassette. 
2040 Floppy Drive requires a 16K or 32K unit. ВК RAM Retrofit available July. 


ALL PETS ARE FULLY TESTED BY NEECO BEFORE SHIPMENT. NEECO IS A FULL 
| CUSTOMER-ORIENTED COMPANY. CALL FOR OUR FREE CATALOG. ALL ORDERS 
OVER $795 WILL RECEIVE A FREE NEECO PET DUST COVER AND $100 OF SOFT- 
WARE FROM OUR CATALOG IF YOU MENTION YOU SAW THIS AD. 


PET-DISK BASED BUSINESS SOFTWARE 


SOFTWARE/APPLICATION REQUIRES AUTHOR AVAILABILITY PRICE 


WORDPRO II / WORD PROCESSING 2040 * 16K PET PRO/MICRO IMMEDIATE $100 
WORDPRO Il! / WORD PROCESSING 2040 * 32K PET i. JANUARY $200 


GENERAL LEDGER CMS SOFTWARE IMMEDIATE $295" 
ACCOUNTS PAYABLE E m JANUARY $295° 
ACCOUNTS RECEIVABLE И Е JANUARY $295” 
MAILING LIST p “i IMMEDIATE $100 
MICROLEDGER E COMPUMAX ч $140 
MICROPAY x i 7 $140 
MICROREC " " И $140 
MICROINV М 2 Е $140 
MICROPERS ü е 2 $140 


“Тһе CMS Software (G/L, A/R, A/P) are based оп Osborne & Associates trial tested business basic software. 
Software is complete with full documentation and user instructions. All packages require a printer for output. 
Commodore recommends the NEC Spinwriter (available from МЕЕСО) as the output printer for WORDPRO. 


FOR WORD PROCESSING 
NEC IS BEST! 


* 55 characters per second output speed 

* Changeable thimble for different typestyles 
* Less than 1% warranty malfunction rate 
“ІВМ quality letter output 

* Dealer inquiries invited 


2 cg 5 Me شس س‎ IEEE ج س‎ 
1 ‚ IEEE rti i 
мә. : > (oe vo her use with 2040 Dual Disk. 


"The NEG 5530-P is the output printer recommended by Commodore for their Word Processing System. 


Mon-Fri 9:90-8:80 MICROAMERICA DISTRIBUTING 
: g "Nationwide distributors of Computer Equipment" 
679 Highland Ave. Visa Accepted 21 Putnam Street 


Needham, MA 7) 449- eedham, 
94 Қами Se u (617) 449-4310 
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Different languages are 
appropriate for different 
tasks: multilingual ability 
is as useful in the com- 
puter world as it is in 

the human world. 
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Comparison of Some 
High-Level Languages 


Robert А Morris 
Associate Professor 
Department of Mathematics 
University of Massachusetts 


at Boston 
Boston MA 02125 


The time is not far off when microproc- 
essor users will begin the serious use of high 
level languages other than the BASIC sup- 
plied for many current machines, There are 
many projects hither and yon to implement 
contemporary languages in microcomputer 
form, and the emergence of 16 bit proc- 
essors will probably accelerate this trend. 
Indeed, even now microcomputer users have 
a practical way to use high level languages: 
using the personal computer as an intelli- 
gent interactive editing terminal and sending 
source code over telephone lines to be com- 
piled and executed by a large remote time- 
sharing computer. For many such tasks, the 
connection time (the charge levied by the 
big computer operators for merely listening 
to your terminal) is a substantial fraction 
of the total cost. But this time is short 
compared to the data entry time, which 
will be entirely on the user's own system. 

Unfortunately, most information about 
languages is gleaned from people who have 
a stake in a particular language due to a 
greater familiarity with it. Different lan- 
guages are appropriate for different tasks. 
Multilingual ability is as useful in the com- 
puter world as it is in the human world. 
To this end | would like to describe the 
differences and similarities between major 
general purpose programming languages, and 
offer opinions about how these differences 
might affect your choice of a high level 
language. 

A number of the conclusions | draw can 
be attributed to questions of style, and 
many whose personal programming styles 
are different might take issue or even 
umbrage al what | offer. Nevertheless, | 
claim the critical reviewer's prerogative to 
offer opinion, and hope only that it is 
clearly identified. One precaution to the 
novice and to the initiate: In comparing 
programming languages, | assume that 
the specific choices are equally well 
implemented. Unquestionably the wurst 


version of language A may be far harder 
to use than the best version of language B, 
even if in principle the opposite is the case. 

My own particular bias is that I am not 
interested in "number crunching'': that is, 
the use of the computer for scientific or 
statístical calculations which are complex, 
lengthy (in terms of machine time), and 
which often run repeatedly with different 
data. For such so called production pro- 
grams the programming expense is usually 
small compared with the computing ex- 
pense, and there is a premium on efficient 
programs. Suppose one writes a program 
to solve a system of linear equations by 
Gauss' method with the principal intention 
of understanding that method. lt then 
becomes irrelevant that an additional 10 
hours of programming effort can produce 
a 50 percent increase in running speed. 
Тһе program will run only a few times for 
a few seconds. 

Finally, | admit | am a mathematician. 
Mathematicians think іп unusual ways, 
especially about computers, | once baf- 
fled a computer professional when | told 
him that most of the programs | write, once 
written and correct, never needed to be 
run. Programming as a logical and esthetic 
discipline is not a very comfortable idea 
to many professionals. In any case, writing 
a program in order to understand an algo- 
rithm, instead of vice versa, is a commend- 
able use of computers and one which colors 
my own thinking. 

In many organizations some system of 
phantom money is in effect for computer 
use. The users and their departments often 
have budgets but do not spend any money. 
Rather they simply have some restriction 
put on their use if this budget is expended. 
Indeed it has been argued that certain com- 
puter use, like library use, should be com- 
pletely without accounting. Nevertheless, 
it is common to talk of one or another 
solution being expensive, and this is to 


Build your own microcomputer 
as you learn 
computer technology at home. 


New from NRI! The Most Complete and Up-to-date Home Study Course Ever Offered 


As the microprocessor revolutionizes the 
computer world and microcomputers appear 
almost everywhere, NRI brings you a new, 
convenient, and effective way to keep up with 
this expanding technology. It's NRI's Computer 


Technology Course, created and designed exclu- 


sively for learning at home in your spare time. 


Featuring NRI's Exclusive 
Dual Language Microcomputer 
NRI goes beyond book learning to 
give you practical, "hands-on" experience in 
designing circuitry, interfacing components, 
programming, and troubleshooting. As you 
learn, you actually assemble NRI's designed-for- 


learning microcomputer, incorporating the latest 


advances in the state of the art. It looks and 
operates like the finest of its kind, actually does 
more than many commercial units. But NRI 
engineers have designed components and 
planned assembly so it demonstrates important 


principles, pives you working experience in detect- 


ing and correcting problems. And it's yours to 
keep, put to work in your own home or business. 

You also build and keep your own test 
instruments, including a transistorized volt- 
ohm meter and CMOS digital frequency counter. 
And NRI's Discovery Lab® broadens your 
horizons with specialized experiments and 
theory demonstrations. 


The Proven Way 
to Learn at Home 
You don't have to worry with travel, 
classes, or time lost from work when you learn 
the NRI way As they have for more than 60 


жай жа мб еге “i 
ж. уч 
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years of teaching technical subjects, NRI brings 
the material to you. You study in your spare time, 
at your convenience, using "bite-size" lessons 
that program material into logical segments for 
easier assimilation. You perform experiments 
and build equipment using kits we supply. And 
your personal NRI instructor is always available 
for consultation should you have questions or 
problems. Over a million students have already 
shown the effectiveness of NRI training. 


Choice of Courses 
Several courses are available, depending 
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Send for Free Catalog... 
No Salesman Will Call 
Get the details on these exciting new 
courses in NRI's free, 100-page catalog. Shows 
all kits and equipment, lesson outlines, and full 
information, including facts on other electronics 
courses. Mail the coupon today and we'll rush 
your catalog. No salesman will ever call. Keep up 
with the latest technology as you learn on your 
own computer. [f coupon has been removed, 
write to NRI Schools, Computer Department, 
3939 Wisconsin Ave., Washington, D.C. 20016. 


background. NRI's Master | NRI Schools a Diaea 
Course in Computer тийе Caste и approved under GI Bill. 
Technology starts with | 3929 Бае ре LJ Check for details. 
the fundamentals, ex- j Washington, D.C. 20016 

plores basic electronics NO SALESMAN WILL CALL 

and digital theory, the | Please check for опе free catalog only 

total computer world, | CJ Computer Electronics Including CJ Digital Electronics е Electronic 

and the microcomputer. - TUAudio Meo Systems Servicing в “жеу. Я.ни 

The Advanced Course, | [ Complete Communications Electronics LJ Electrical Appliance Servicing 

for students already ° | SCP FOC lcs end de ш 

versed in electronics | С) CB Specialists Course O Air Conditioning, Refrigeration, & Heating 
and general comput- C) Amateur Radio Basic and Advanced Including Solar Technology 

ers, concentrates onthe | 

microprocessor and mic- | = (Please Frind e 
rocomputer In both 

courses, you build all | == 

instruments and your | mc 

енеме | Accredited by the Accrediting Commission of the Natlonal Home Study Council 170-020 
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CONN 


NOW BETTER THAN EVER 
e Control Program for Microcomputers. 
e Includes Editor, Assembler, Debugger, Utilities. 
e Supports Floppy Disks and Hard Disks. 

For 8080, 8085, 7-80, MDS, Cromemco. 
e $150-Diskette and Documentation 
e $95-Documentation only 


N 


NEW INDUSTRY STANDARD 
e Multi-terminal access. 

€ Multi-programming. 

e CP/M-compatible. 

е Real-time features. 

e $300-Diskette and Manual 

e $25-Manual only 


DIGITAL кеседі 


OPTIONAL SOFTWARE PACKAGES 


MAC" MACRO ASSEMBLER: 

e Compatible with new Intel macro standard. 
e Complete quide to macro applications. 
e $90-Diskette and Manual. 

SID'" SYMBOLIC DEBUGGER: 

e Symbolic memory reference. 

e Built-in assembler/diassembler. 

e $75-Diskette and Manual. 

TEX" TEXT FORMATTER: 

e Powerful text formatting capabilities 

e Text prepared using CP/M Editor. 

e $75-Diskette and Manual. 

DESPOOL" 

e Background print utility. 

e Use with CP/M 

e $50-Diskette and Manual. 


ПІШІНІ. RESEARCH 


Р.О. Box 579 е Pacific Grove, California 93950 
(408) 649-3896 
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be understood as being a vague and relative 
term, taking into account such factors as 
computing charges, programmer's time and 
storage charges for data and programs in or 
outside the machine. 

| will discuss essentially three languages: 
BASIC, FORTRAN, and ALGOL (together 
with PL/I}. Ull also take a cursory look at 
Pascal and give a brief description of APL 
together with the reasons for not including 
it in this survey. These languages are fairly 
standardized so that if one has learned them 
on one machine, there 15 very little relearn- 
ing necessary for another. Indeed, aside 
from minor punctuation differences, one 
rarely encounters machine dependent 
features of these languages except for input 
and output (IO). Thus it is often practical 
to transport programs from one machine to 
another with very little rewriting except 
for the ІО, but in some circumstances this 
can be substantial. 

Many BYTE readers know BASIC al- 
ready, but | will describe it so that a broader 
audience might be reached. In some of the 
following examples 1 have abused program- 
ming language punctuation in the interest of 
comprehensibility. 


BASIC 


BASIC is an acronym for Beginner's All- 
purpose Symbolic Instruction Code. It was 
developed originally at Dartmouth Univer- 
sity and designed as a conversationai inter- 
active language, meaning that the user is 
essentially in immediate and constant con- 
tact with the computer. A good BASIC 
translator will give some diagnostic messages 
even as the user types in the program. In 
any case the system will attempt to indicate 
to the user the point at which a linguistic 
error occurs, This is true for most high level 
languages whether conversationa! or not, but 
the conversational feature and the similarity 
of BASIC to ordinary mathematical notation 
make it a particularly easy language to learn 
and use. In fact, it is the language of choice 
when the program to be written is short, 
say 20 commands or less, and the тапіршіа- 
tion no more than high school algebra. 
BASIC is typically available on the inter- 
active minicomputers used in many high 
schools. Ic looks like this: 


100 LET X=Y=3 

200 LET 2-5 

300 LET W=3*(X+{¥/2}) 
400 PRINT W 

500 END 


BASIC is an inherently expensive lan- 
guage in terms of time, because it is inter- 
preted rather than compiled. This means 
that the program is translated into machine 


Тһе VIP hobby computer: 


New! VP 111 
Microcomputer... $99. 


Assembled” and tested. 


Features: 

е RCA 1802 Microprocessor. 

е 1K Bytes static RAM. 

Expandable on-board to 4K. 
Expandable to 32K Bytes total. 

e 512 Byte ROM operating system. 

е CHIP-8 interpretive language or 
machine language programmable. 
Hexidecimal keypad. 

Audio tone generator. 

Single 5-volt operation. 

Video output to monitor or modulator. 
Cassette interface—100 Bytes/sec. 
instruction Manuai with 5 video game 


listings, schematics, CHIP-8, much more! 


Ideal for low-cost control applications. 
Expandable to full VIP capability with 


VP-114 Kit. 


*User need only connect cables (included), а 
5-volt power supply, and speaker. 


Start programming for only $99. 


New low price! 51 00 COSMAC VIP lets you add 
The original VIP .. a Computer power a board 
Completely assembled at a time. 

and tested. With easy-to-buy options, the versatile 


All the features of the VP-111 plus: 
ч я excitement. More challenges іп 


system expansion connector. 

Built-in speaker. 

Plastic cover. 

Three comprehensive manuals: 

e VIP Instruction Manual—20 video 
game listings, schematics, much more, 
е VIP User's Guide—cperating instruc- 
tions and CHIP-8 for the beginner. 

е RCA 1802 User's Manual (MPM- 
201B) - complete 1802 reference guide. 


and operate. Powerfui CHIP-8 inter- 
pretive language gets you into 
programming the first evening. 
Complete documentation provided. 


Send the coupon now... 


RCA VIP Customer Service, New 


Or call toll free (BOO) 233-0094 


credit card order. In Pennsylvania, 


processor the VIP is easy to program 


to place your Master Charge or VISA 
Call (717) 397-7661, extension 3179. 


RCA COSMAC VIP means even more 


e A total of 2K Bytes static RAM. | | 

e Power supply. graphics, games and control functions. 
е 8Bit input port. For everyone, from youngster to serious 
e BBit output port. hobbyist. 

е |/O port connector. Built around an RCA COSMAC micro- 
% 

E] 

e 


Complete the coupon below and mail to: 


Holland Avenue, Lancaster, РА 17604. 


Please send me the RCA COSMAC VIP Пет indicated. 


Type Description Price 
О VP-111 New low cost Microcomputer 
See description above] ........... 999 


O VP-114 Expansion Kit tor ¥P-111—Include 
ЗК RAM, 170 Port and connectors... $ 76 

О VP-711 УІР--Тһе original VIP Microcomputer 
(See description above) ............. $199 

О VP-44 НАМ On-Board Expansion Kit —Four 
2114 RAM IC's. Expands VP 711 
memory to 4K bytes ................. $ 


О VP-590 VIP Color Board— Converts VIP 10 
color. Four background and eight 
foreground colors............... 


П VP-595 VIP Simple Sound Board—Provides 
56 programmable frequencies. For 

simple music or sound effects. 
Includes speaker .................... 

О МР-550 VIP Super Sound Board—Tums your 
VIP into a music synthesizer! Two 
independent sound channels. On- 
board lempo control. Outputs to 
SIGNS. .veeoecraevawevsesesa vee 49 

ГІ ҰР-570 VIP Memory Expansion Board— 
Plug-in АК RAM тетогу............. $ 95 

Û МР-580 VIP Auxiliary Keypad—Adds bwo- 

player interactive capability. 16-key 

keypad with cable. Connects to 

sockets on VP-590 or VP-585....... $ 20 

VIP Keypad Interface Board—Inter- 

faces two VP-580 Auxiliary 

Keypads to VIP. ...................... $ 15 


О ¥P-585 
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О ҰР-560 VIP EPROM Board—Interlaces two О VP-611 ASCII /Numeric Keyboard—Same 


27 1G EPROMS to VIP.LLLLAA.. een nnn as VP-601 plus 16 key numeric 
O VP-585 VIP EPROM Programmer Board— КЕ БП. coercet se rea annoa жа. 80 
Programs 2716 EPROMs. П VP-620 Cable: Connects ASCII keyboards 
ТИПЕ A E a E T $ 99 2, Ж eee a ASA viis obe 
O VP-575 VIP Expansion Board—Provides 4 О VP-700 VIP Tiny BASIC ROM Board —BASIC 
Б егесі and one unbuffered code stored in 4K of ROM............ $ 39 
expansion $ОСКе!$................... $59 O vP-710 VIP Game Manual—Listing for 16 
О ¥P-576 VIP Two-Board Expander— Allows exciting датвв.,...............-..... $ 10 
use 012 Accessory Boards in either O VP-720 VIP Game Маливі-І--Моге exciting 
I/O or Expansion Sockel... .......... $ 20 games (Available 2nd qir. 'BO) ....... $ 10 
О VP-601 ASCII Keyboard—1 28-characler О MPM- CDP1802 User Manual—tincluded 
[| Encoded alphanumeric 2018 with УР-711):....................... 
ee: сезсе» sarees $65 - Plaasa send more information. ...... ше 
Enclosed is $ for items checked plus shipping & handling charge of $3.00. 
Add your state and local taxes $. Totalenclosed $ —— —— — 
| enclose Û check or [LJ money order or, charge my O VISA/Bank Americard 
О Master Charge. 
Credit card account No. 
Master Charge Interbank No. Expiration date: 
Signature (required for credit card orders): 
Name (please type or print): 
Street address: Cily: 
state & Zip: _ Telephone: ( ) 
Make checks payable to RCA Corp. Prices and specifications are subjectto change 
without notice. 
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Osborne/ McGraw-Hill 


means documented software 


ши 
б PAYROLL WITH z, Payobie 
COSTACCOUNTING — ms Десе 


NOW AVAILABLE 


OSBORNE/McGraw-Hill's popular business 
software series іп CBASIC-2| 


Thoroughly tested, reliable programs with 
complete source listings, our Payroll with Cost 
Accounting, Accounts Payable and Accounts 
Receivable and General Ledger tell you how to 
begin; how to make changes; how to turn your 
computer into a productive part of your business. 
Printed in a loose-leaf format, easily inserted into 
your own binder, you can add to the book as you 
add to the programs. 


DEALERS: The source listings from each 
book are available on disk for just $250 — 


with no licensing agreements. Call or write 
for our dealer information package. 


The books are also available in Wang BASIC. 


Order Form: 
Please send me the following books: 


Accounts Payabla/Recaivable - CBASIC ра 4 
General Ledger - CBAS!C WS. 


Tax: Calif. residents only Tax | 
6% / 6У3% БАНТ Shipping | 
Shipping: allow 4 weeks | 
45¢ per book USA, $4.00 foreign тие 
Nama: 
Address: 


City: COS tt: 
ZIP: Phone: 
D Please send information package for O end user D dealer. 


OSBORNE/McGraw-Hill 
630 Bancroft Way, Dept. B2 
Berkeley, СА 84710 

For faster shipment or credit card, phone (415) 548-2805 
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Payroll w/Cost Acctg. - CBASIC | $20.00 
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language each time it is executed, rather 
than translated once and stored in machine 
form. The technical differences between 
interpreters and compilers are not otherwise 
relevant here. Roughly speaking, with ап 
interpreter one does much less cajoling of 
the computer to get it to pay attention to 
one's program. 

BASIC programs are easy to alter. To 
change a line, simply retype the offending 
line number followed by the new text, 
then a carriage return. The new line replaces 
the old and one can try to execute again. 
Thus, getting a program working right can 
involve very little waiting. 

Many large computers operate in batch 
mode. This means that the user submits the 
program to the operator, typically on 
punched cards, and waits for it to be proc- 
essed in turn. In such an environment the 
interactive feature is of no use. Although 
some batch systems have BASIC processors, 
it seems pointless to use the language this 
way. 

For complicated problems, especially of a 
mathematical nature, BASIC has some 
severe deficiencies, even though it is prab- 
ably the best first language to learn where it 
is available. One of the biggest of these is the 
difficulty of writing a BASIC program in 
pieces. "Passing parameters" сап be а very 
messy business in BASIC and it is usually 
important to make sure that there is no 
confusion over the names of the variables. 
Generally, different variables must have 
different names, and the same variables the 
same name throughout a program. Fully- 
implemented FORTRAN avoids these pit- 
falls (in a somewhat unnatural fashion), and 
іп ALGOL and РІЛ they cannot arise at all. 
[he mathematician's penchant for calling 
all independent variables t or x may be 
freely indulged in ALGOL, cautiously so in 
FORTRAN, and not at all in BASIC. This is 
particularly important when one is writing 
general routines to be plugged into several 
programs which may not have even been 
conceived yet. 


FORTRAN 
FORTRAN looks like this: 


1=2 
J=3 
К=1+Ј 
WRITE(6,10] K 

10 FORMAT I1) 

The WRITE statement, if mysterious, is at 
least formal and standard. |t instructs the 
machine to write on output unit 6, probably 
a printer or the user's terminal, according to 
format statement 10, the present value of 
the variable K. 


Respectable modern FORTRAN com- 
pilers allow the programmer the option of 
ignoring the format and outputting the 
results in some standard fashion. 

FORTRAN stands for FORmula 
TRANslator. It is the oldest and most 
widely used language for scientific com- 
puting. FORTRAN compilers for most 
machines produce extremely efficient 
machine language programs because demand 
is so great and the language has such a long 
history. For this reason, also, there are 
many compilers with excellent diagnostic 
features, such as the University of Waterloo's 
WATFOR and WATFIV systems available 
for large ІВМ machines and even optimizing 
compilers which attempt to improve on the 
programmer's efforts. 

However, as we shall see, some of the 
classic features of FORTRAN are the very 
ones that should make people shun it. But 
because it is so familiar, it is difficult to 
convince FORTRAN  adherents that the 
language is detrimental to their efforts. Of 
course, for production programs, efficiency 
is a legitimate reason to use it. Writers of 
more ephemeral programs should be aware 
of the extent to which the other languages 
around them are being improved and be sure 
the sacrifices are needed. There are two 
major objections to FORTRAN: it is diffi- 
cult ta write readable programs; and it is 
difficult to structure programs in a logical 
way that reflects the programmer's mathe- 
matical ideas for the solution of the given 
problem. ! do not claim that these tasks 
are impossible. But it is widely agreed that 
typical FORTRAN programs are unreadable. 
This is often caused by bad habits encour- 
aged by the language. А common experience 
with large FORTRAN programs is that some 
months after writing one, even the program's 
writer must study it at length to find out 
how it works. For another reader, this job 
may be immense. 

One of the main reasons for this is the 
way in which logical alternatives are con- 
sidered and acted upon in FORTRAN (and 
BASIC, for that matter). One of the princi- 
pal powers of a computer is its ability to 
alter its course of action according to 
conditions that may not be known at the 
time the program is written, but which may 
be known only when it is executed. In 
FORTRAN and BASIC the alternative 
course of action is numbered (in BASIC all 
statements are numbered) and a program 
may contain a statement such as IF (condition 
to be tested) THEN GO TO 55. If the condition 
is not met, the computer executes the next 
instruction, but if it is met it executes the 
series of instructions which begins with 
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APPLE II? DISK SOFTWARE 
DATA BASE MANAGER - 
IFO PROGRAM 


The ІҒО (Information File Organizer) can be 
used for many applications such as sales activity, 
inventory, check registers, balance sheets, 
client/patient records, billing and much more. 
This can be accomplished easily and quickly 
without prior programming knowledge. 

Up to 1000 records with a maximum of 20 hea- 
ders апа 10 report formats can be stored on а 
diskette. Information can be sorted and searched 
(3 levels) Mathematical functions can be per- 
formed to manipulate the information. Subtotals 
and totals can be calculated on any numeric 
field. 

Hequires 48K and Applesoft П on ROM (or 
Appie П Plus) Accommodates serial/parailel 
printers. Error protection devices provided. Pro- 
gram diskette and instruction manual - $100. 
MAILING LIST PROGRAM - Print labels sorted ог 
searched by 6 fields. On-screen editing. Line up 
rouline. $34.99 


INVENTORY, TAX PROGRAM AND 
PAYROLL AVAILABLE NOW. 


Send check/money order to: 
SOFTWARE TECHNOLOGY for 
COMPUTERS (STC) 

P.O. Box 428 
Belmont MA 02178 


TRS-80* PERIPHERALS 


o 16k MEMORY KITS o PRINTERS fram 


40 tracks, with power for TRS-80, APPLE, SORCERER CENTRONICS, INTREGAL 
supply & case and cable wijumpers and instructions DATA, NEC SPINWRITER, 
VERBATIM DISKETTES 5200 ОМЕ YEAR GUARANTEE!!! TEXAS INSTRUMENTS. 


OYSAN DISKETTES $4.60 ALL AT GREAT SAVINGS}! 


TRS-80 computers in stock! 


We aho сапу APPLE, SORCERER, РЕТ, SD SALES products. WE WILL ROT ВЕ UNDERSOLD. 


TRS-80 0 SOFTWARE 


GAMES 


ANOROID NIM 2... 0 
nim robots that wink and respond. 
Excellent graphics and sound, 
STAR TAEK 1 . $14.00 
Тізугі through the galary on the 
Enterprise and destroy kilingons. 
New updated version, 

AIR AAD .. ,. 0 
Res! time shooting gellery. 


SARGON:CHESS $18.00 
Best chess іш TRS-B0 
LIBRARY 100 $49.00 


100 games, utilities, and business 
programs in one package. 


Great value! 
ADVENTURE $14.00 
disk . see 224.95 


WEWDOS+ ....... $99.00 
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statement number 55. However, people 
never think in this way even if the alterna- 
tive courses of action are too complicated 
to remember in detail. Instead of bearing in 
mind where the alternatives may be found, 
one always keeps in mind what they are, 
perhaps in some brief mnemonic form. Thus 
the ALGOL statement: 


IF GCD(A,B) 1 THEN 
P:=SMALLEST.COMMON.PRIME.DIVISOR(A,B) 


ELSE 
P:=MIN(A,B) 


is surely more informative than the 
FORTRAN version: 


IF (GCD(A,B).NE.1) THEN GO TO 55 
P-MIN(A,B) 
GO TO 65 
55. . . .code describing how to find smallest 
common prime 
65 continuation of program 


| am not suggesting that ALGOL knows 
how to find the smallest common prime. Of 
course, the words SMALLEST.COMMON. 
PRIME.DIVISOR(A,B) must also be defined in 
the program, just as they would at line 55 
in the FORTRAN program. But the 
FORTRAN programmer, in the interest of 
intelligibility, must add comments, both at 
line 55 and at the appeal to it, telling the 
reader what is going on. The necessity of 
adding comments (words which explain the 
program to the reader but which are ignored 
by the computer) is a sign that the conven- 
tions of human thought have been sacrificed 
to the conventions of the programming 
language. This is a common occurrence in 
FORTRAN and almost impossible to avoid 
with the use of GO TO statements (see refer- 
ence 6 for an exposition of this point and 
its history). 

The second mathematical objection to 
FORTRAN is that dummy variables are 
somewhat restricted. They occur auto- 
matically in subprograms (small portions of 
a program which are executed repeatedly 
but each time with different values assigned 
to their parameters), but otherwise are 
essentially absent. This means that some care 
must be taken in writing complicated pro- 
grams so that variable names are not con- 
fused. Because of this it is difficult to 
transport pieces from one program to 
another. A skilled FORTRAN programmer 
told me that his biggest headache is having 
to constantly rewrite the same algorithm. 
That favorite phrase of mathematicians 
"we are done because we are reduced to a 
previously solved case" is very difficult 
to put in practice in FORTRAN and 
BASIC but quite easy in ALGOL and PL/I. 
FORTRAN subprograms are not recursive. 
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That is, unlike their ALGOL counterparts, 
they cannot appeal to themselves in their 
own definition. This subtie difference can 
have extreme consequences in nonnumeric 
calculations, but this is beyond our scope. 


ALGOL-like Languages 


ALGOL is the ALGOrithmic Language 
developed around 1960 (а standard and 
quite commonly available version is called 
ALGOL 60). Originally intended as a lan- 
guage for specifying algorithms for publica- 
tion, it is now widely implemented and 
used in scientific environments, especially 
in Europe. A portion of the language PLII 
is similar to ALGOL, and the remarks below 
generally apply to it. Since PL/I is supported 
by IBM for its machines far more than is 
ALGOL, users of IBM equipment may prefer 
to keep it in mind. Pascal is a kind of second 
generation ALGOL 60 to which most of the 
comments in this section apply. 

Simple ALGOL appears much like BASIC: 


BEGIN 

INTEGER X,Y,Z; 

X:23; Y:22; Z:52 X* Y; PRINT(Z); 
END. 


This program does what the BASIC example 
does. The differences are in punctuation. 
ALGOL commands are separated by semi- 
colons, whereas BASIC requires each to have 
a line number. ALGOL uses the symbol :- 
to assign a value to a variable while BASIC 
requires the theme LET x=3 (though some 
versions make LET optional). 

Most notable is that the іуре of each 
variable must be specified; in this example 
each variable is declared to be an integer. 
In BASIC no distinction is made between 
integers and real numbers, while іп 
FORTRAN, if a variable name begins with 
(usually) |,),K,L,M or N it is understood to 
be an integer. Otherwise it is a real variable 
with some understood accuracy convention 
(complex variables are also allowed in 
FORTRAN and most ALGOL implementa- 
tions). These conventions can be overridden 
by the programmer, and readability need not 
be sacrificed in FORTRAN. 

One main feature of ALGOL which 
makes it attractive for mathematical and 
logical problems is that it isa b/ock structured 
language. By definition a block is a piece of 
code that begins with BEGIN and ends with 
END. There may be blocks within blocks 
nested as deeply as physical limits imposed 
by the actual computer will allow. Within 
each block one may declare the names of 
variables which are to exist only within that 
block. These variables do not have any 
existence outside that block and indeed, 


Circle B6 on inquiry card. Circle 87 on inquiry card. 


GENERAL LEDGER IHE [S SSENCE 


PAYROLL ! 4 
ACCOUNTS RECEIVABLE & PAYABLE of output quality 


% 
Flexible and sophisticated business software that is Any IBM SELECTRIC can be — - 


among the highest quality on the market. Originally verted to produce high quality out- 
developed by OSBORNE & ASSOCIATES and rapidly becom- put at an affordable price! 

ing a standard. Our service is support. We will send you қ 

these programs with the proper VO and CRT specific Inte aces directly to 5100, Parallel, 
subroutines for your hardware configuration. Get back to RS-232 or IEEE-488. 


business and ізаче the programming to us. Include harg- : . 
ware description with order. Compatible with TRS-80, Sorcerer, 


Pet, Apple, Horizon, etc. 


• Accounts Receivabie and Payable 


e Payroll (California) ................. n M .. 145. Wh 1 2 i 
* Non California state tax calculations d be рше bound! Prices from 


(please inquire) 15-250.00 $496 to $575. 


* General Ledger .............. сек ыс. ‚ 145.00 
* Multiple profit center option for G/L...... sers. 25.00 
е Manuals (each) ................ РРО + ae 


All programs In CBASIC under CP/M {includes source) 


UTILITIES 


* DOS MOVER for NORTH STAR. Moves DOS and BASIC 
anywhere you want it. (i.e., from 2A00 to 0000) 
е ALS-8 MOVER on North Star Disk 


Backspace and Tab 


Synergetic Computer Products | Available NOW! 


3885 Magnolia Drive е Palo Alto, CA 94306 
(415) 856-6049 Escon Products, Inc. 


Visa • Mastercharge е COD • Certified Check 171 Mayhew Way, Suite 204 
CP/M is a trademark of Digital Research | Pleasant Hill, Ca., 94523 
{415} 935-4590 


VULCAN - DBMS 2c 
Mes II Main/Frames ... $200 


For 8080/Z80 systems under CP/M or PTDOS » 14 Basic Models Available 
А - Assembied & Tested 
* VULCAN is a complete database management system that has » Power Supply: 
38 powerful, easy to learn, English-like commands 1o Ву ЯБА, + 16У ЗА 
manipulate files, records, fields, and scratch-pad variables. » 45 Slot Motherboard 
“ VULCAN has a command repertoire which includes such com- (connectors optional) 
mands as: SORT, REPORT, APPEND, INSERT, EDIT, ч us cage & guides 
» Fan, line cord, fuse, power 
COPY, REPLACE, LOCATE, DISPLAY, DO, LIST, and & rese! switches, EMI filter 
LOOP. : | s Ву 3ОА, + 1бу@10А 
* VULCAN structured data records сап be selectively chosen for option on some models 
processing using complex Boolean, string, or mathematical ex- inicia 
pressions. rom 


* VULCAN can be used in interactive or program mode. The 
program mode uses modern structured command programs to 
combine powerful DBMS operations. 

* VULCAN is written in assembly language for efficient infor- 
mation processing and requires 36K bytes CP/M system and 
one or more disk drives. 

* ҰШСАМ can accept or store data in standard ASCII files to 
be compatible with BASIC, FORTRAN, etc. 


“VULCAN (CP/M ог PTDOS) $490 Write ог call for ош 


8" Floppy Main/Frome 
(includes power for drives 
ond maintrame) trom $355 


$ i 1 | 
— Ó ы brochure which includes our 
SCDP application note: | 
Software Consultation Design Building Cheap Computers 
and Production | D 
6542 Greeley St. | | 
Tujunga, CA 91042 (213) 352-7701 | 8474 Ave. 295 * Visalia, CA 93277 « (209) 733-9288 
California residents add 6% sales tax. | We accept BonkAmericard/Visa and MasterCharge 


Circle 85 on inquiry card. Gircle 88 on inquiry card. BYTE February 1980 135 


Ls tat te A Edra ж. ا د‎ 
er a 
a ық a vero nura аа ұр) 
^ 
ү! 
ra 
^ 
um 
"a", 
es 
^ 
S 
a! 
w 
^ 
fate 


"ВАСА" 


MICROCOMPUTER PROBLEM SOLVING USING PASCAL 
by Kenneth L. Bowlas 

This book is Saied both for introductory courses in computer 
problem solving at the freshman and sophomore collage level, and $ 

& for individual self-study. Graphics is stressed in this version of the 

= book. А complete single-user software system based on PASCAL 
5 has been developed at the University of California at San Diego, : > 
55 where the author is а professor іп the Department of p 
$ 


€ Physics and Information Science. This system embodies exten- ; 
55 sions to the standard PASCAL which include the necessary func- 
= tions and procedures for handling graphics and strings. 563pp. 2 


8077 $9.80 € P 
PASCAL USER MANUAL AND REPORT = 
(Second Edition) by K. Jensen and М. Wirth d 


4 The manual is directed towards those who have some familiar- : 
i ; ity with computer programming and who wish to get acquainted : 
: with the PASCAL language. It is mainly tutorial and includes many : 

: : helpful examples to demonstrate the various features of the 
25 language. The Report is a concise reference for both programmers 2 
and implementors. It defines Standard PASCAL, which con- = 
stitutes a common base between various implementations of the - 
language. 167pp. #088 $7.90 


A A PRACTICAL INTRODUCTION TO PASCAL 
by L.R. Wilson and A.M. Addyman 


PASCAL will soon supercede BASIC, and for good reason. It is a +: 

: simple and efficient language, encouraging structured programm- ; 

2 ing. Wilson and Addyman have written an introduction to PASCAL 55 

: suitable for first tima or experienced programmers. Describing - 

2 PASCAL using syntax diagrams, the book encourages the step- < 

wise refinement technique of structured programming. Over 60: 

$$ programs are included as examples, and seven of its 14 chapters | 
55 are devoted to data structures. 148pp. #218 $7.90 & 


PROGRAMMING IN PASCAL 

by Peter Gorgono ; 

This book is an excellent introduction to one of the fastest 
= growing programming languages today. The text is arranged as a : 
tutoríal containing both examples and exercises to increase reader 
= proficiency i in PASCAL. Besides sections on procedures and files, : 
2 there is a chapter on dynamic data structures such as trees and ; 
2 linked lists. These M are put to use іп an example bus sar- m 
#099 $11.50 
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BEGINNER’S MANUAL FOR THE UCSD PASCAL SYSTEM 
by Kenneth L. Bowles 
Here from the originator of UCSD PASCAL is a system orienta- 
: tion guide and reference manual. It explains the use of the screen : 
editor, file manager, and compiler with quizzes for PASCAL self | 
study and guides to use of disk files and libraries of specialized 
routines. Appendices with specific instructions for the Apple II, 
TRS- 80, and Terak 8510A implementations are included. Ш 


— 


; Solving Using PASCAL by Bowles is recommended as a compa- 
| nion text.) This book will have you running your PASCAL pro- 2 
# grams quickly, even if you have no computer experience. 229pp. 
D #249 $11.95; 


we THE BYTE BOOK OF PASCAL 


Blaise W. Liffick, editor Be 
# BYTE has compiled their wealth of articles on PASCAL in this Ж 
D. book to provide a general introduction ta the language. Two ver- 3x 
% sions of a PASCAL compiler, a P-code interpreter, a chess playing 
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outside the block there may be other vari- 
ables with the same name and they will not 
be confused. Consider the following program: 


BEGIN 
INTEGER X,Y; 
X:z3;Y:22; 
BEGIN 
INTEGER AZ: 
X:26;2:5X* Y; РВІМТІХЕРБІМТІ2); 
END: 
PRINTIX); 

END. 

The variable X in the inner block bears 
no relation to the x in the outer block and 
references to it in the inner block behave as 
though there were no X in the outer block. 
The v in the inner block, however, has not 
been declared there, so /t refers to the next 
most global occurrence of ¥: namely that in 


the outer block. This program wiil output: 
683 


The first two numbers are produced Бу the 
print statements in the inner block, the last 
by that in the outer block. 

This example is a trivial illustration, but 
the reader will appreciate that no care 
whatsoever need be taken with the naming 
of those variables whose existence is not 
needed outside the algorithm of which they 
are part. For this reason, algorithms are 
easily transported from one program to 
another. The possible sources of confusion 
arising from these so called /оса/ var/ab/es 
are approximately the same as those arising 
in ordinary mathematical discourse: "the 
variable x here is not the same as the variable 
х in the previous section." 

Another feature of ALGOL and РІЛ 
that adds to the ease of structuring programs 
is the existence of condition testing phrases 
other than IF. For example, one may use the 
sequence WHILE ...condition to be tested... 
DO...something. Not only is this close to 
our way of thinking, but it has surprising 
implications for the programming solutions 
which are naturally suggested by the lan- 
guage. Such structures have been urged for 
FORTRAN and may well be included in 
future versions. They are beginning to 
appear in nonstandard versions of FORTRAN 
already. 

What are the disadvantages of ALGOL? 
Foremost is that even the most commonly 
used mathematical procedures are often not 
preprogrammed into the system as they are 
in BASIC and FORTRAN. Thus, although 
arrays are a standard data type in ALGOL, 
there are no matrix manipulation functions 
such as BASIC's LET MAT A = B + С. The 
programmer is responsible for adding the 
routines to perform these operations. 
Because of the transportability we have 


discussed, this is not particularly difficult. 
In many systems, these routines could be 
stored on a high speed storage device such as 
a magnetic disk, easing the task even further. 
Thus, each programmer or group may have 
to build a library of standard routines, 
whereas in BASIC and FORTRAN large 
libraries are usually already provided. 

These functions often include many 
transcendental functions and sophisticated 
procedures, but ALGOL libraries may 
contain little more than elementary func- 
tions. This is largely a historical development 
and may be expected to change as ALGOL 
becomes more widely used. This drawback is 
of little consequence if one's application is 
nonnumeric. At this writing | am program- 
ming procedures in ALGOL to calculate 
with polynomials over finite fields. Since it 
is too much to expect any library to have a 
routine to calculate the zeta function of a 
curve, | am not terribly restricted by the 
skimpy offerings of ALGOL libraries. 

Even more consequential, because of its 
limited libraries, is the fact that ALGOL 
tends to require more programming effort 
for IO than FORTRAN or BASIC. Simply 
getting numbers in and out is generally easy, 
but adjusting format or ІО of text may be 
a complicated task. IO is at least standard- 
ized, if cumbersome, in FORTRAN and 
BASIC. However, 10 is not part of the 
official definition of ALGOL, which burdens 
it with machine dependent features. 


Pascal 


Pascal is a modern language derived from 
ALGOL 60 that addresses itself to a very 
important issue we have not dealt with so far 
in this elementary exposition: data struc- 
tures. 

Pascal allows the user to define and 
manipulate new types of data beyond the 
fundamental types (integers, reals, arrays, 
strings) which appear in the older languages. 
Further, it does so in a completely recursive 
fashion, which adds considerable power to 
this feature. These matters are beyond the 
scope of this article, but, as designed, Pascal 
is easy to learn, powerful and very much like 
ALGOL in nature. 


APL 


APL stands for A Programming Language. 
It is a high powered language designed to 
make the handling of matrices and vectors 
particularly easy, and as such it is very 
successful. 115 adherents tend to be emphatic 
about its value as a general purpose language. 
My own view is that its array orientation is a 
disadvantage for structuring complicated 
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One year guarantee . 
Compatible with all current H8 peripherals. 
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programs unrelated to array handling. The 
language does not encourage the writing of 
readable programs. It is easy and tempting to 
write very compact, cryptic programs 
(however, this is a human decision and not 
really forced by the language). The present 
view of programming languages is that the 
elementary data and control structures of 
the language shape the programmer's way of 
thinking about solutions. Because of its 
underlying array orientation, | prefer to put 
APL with special purpose languages and 
omit it from this discussion, even though it 
is so widely used that it can not be regarded 
as an exotic language. 


Exotic Languages 


A number of special purpose languages 
and systems have arisen as the result of 
research in computer languages. An annual 
survey of languages is published by the 
Association for Computing Machinery. 

Some of these special purpose languages, 
like the algebraic manipulation systems, may 
be particularly complex or difficult to use, 
although appealing to the mathematically 
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DeG Electronic Developments Co. brings you a totally 
compatible, fully assembled and tested 32K RAM for 
Heath" H8 computers. The DG-32D has less than 6 watts 
power consumption. This allows you to add a full 32K 
bytes of Random Access Memory without taxing or re- 
placing your computer's power supply. Engineered to 
plug-in and run without any user modifications, the DG- | 
32D can be used with or without existing H8 RAM without 
modification. Protection of the memory output buffers is 
provided in the event of assigning two blocks to the same 
address space. The DG-32D is the ideal answer to expan- 
sion of the Heath H8 computer... 
tion, low price, high capacity, total engineering and exact- 
ing production methods. 


Ordering Information: DG-32D RAM avaiable only from DG Electronic 
Developments Co., P.O. Box 1124, 1827 South Armstrong. Denison, Texas 
75020. Check, money-order, VISA or Master Charge. Phone orders accepted 
on charge orders. МО COD's. Foreign orders add 30%. Texas resideniis add 
5%, For VISA or Master Charge orders call 214-465-7805. $479.00 freight 
prepaid. (Allow 3 weeks for personal checks to clear through banks.) 


inclined. Others, while exciting in prospect, 
are only beginning to be implemented. 
Anyone wishing to explore these languages 
should first gain some traditional program- 
ming skill and establish a close relationship 
with the professionals at the computer center 
where you are using them, because the 
exotic products do not always behave 
as promised and sometimes need a little 
coaxing from the systems programmers. 
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Getting Started 


Тһе bibliography which follows contains 
my own favorite introductory texts. Consult 
local opinion also, because personal explana- 
tion is one of the most useful tools in 
learning programming. If a particular book is 
highly regarded by people around you, 
your questions may be more easily answered 
by others familiar with it. Two other 
warnings are necessary: you cannot under- 
stand programming without writing and 
running programs; and be wary of the 
machine manufacturer's language manuals — 
they are often written for someone who 
already knows the language or some other 
high level language. But check them for 
minor differences with your text. With 
ALGOL you will probably have to learn the 
IO from the manual.& 
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ASCII encoded keyboards 
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The RCA VP-601 keyboard has a 58 key typewriter format for 
alphanumeric entry. The VP-611 ($15 additional") offers the same type- 
writer format plus an additional 16 key calculator type keypad. 

Both keyboards feature modem flexible membrane key switches with 
contact life rated at greater than 5 million operations, plus two key 
rollover circuitry. 

A finger positioning overlay combined with light positive activation key 
pressure gives good operator "feel", and an on-board tone generator 
gives aural key press feedback. 

The unitized keyboard surface is spillproof and dustproof. This plus 
the high noise immunity of CMOS circuitry makes the VP-601 and VP-61 1 
particularly suited for use in hostile environments. 

The keyboards operate from a single 5-volt, DC power supply, and 
the buffered output is T TL compatible. For more information contact 


RCA Customer Service, New Holland Avenue, 
Lancaster, PA 17604. re 71 
Or call our toll-free number: 800-233-0094. 


*Optional User Price. Dealer and OEM Prices Available. 
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Technical Forum 


Some Example Plots 


David Dameron 402 E O'Keefe St, Apt 27, E Palo Alto CA 94303 


I have been reading BYTE since it was first published in 
1975 and have enjoyed its articles, especially those on 
plotting graphics. My computer is a Cromemco Z80 with 
48 K bytes of programmable memory and a 5-inch disk 
drive. This configuration gives about 20 K bytes of 
available user memory with 16 K BASIC. My plotter is a 
Sylvanhills DFT-2, run from a parallel port. I modified 
the plotter to use stepping-motor X, Y movements, under 
computer control after reading "Taking the First Step" 
(February 1978 BYTE, page 35). It now has 300 points per 
inch of resolution using 15-degree stepping motors. 

After the basic vector control software was completed, 
one of the first routines І entered was a character 
generator: “А Plot is Incomplete Without Characters" 
(July 1976 BYTE, page 64). Inspired by "Venus de Plotto" 


(February 1977 BYTE, cover), I entered various three- 
dimensional routines, for example: "Hidden Line 
Subroutines for Three-Dimensional Plotting" (May 1978 
BYTE, page 49). You can see that BYTE has greatly con- 
tributed to this plotting system. 

The three-dimensional plot "Waves" (figure 1) is an ex- 
ample of the hidden line routines. There are 141 points in 
the X direction and 156 in the Y direction. It is the sum of 
four radially-damped sinusoidal waves rotated in three 
dimensions. The program took about 10 hours to run 
with a 4 MHz clock, divided evenly between point 
calculation and the actual plotting, which was done con- 
currently. Listing 1 is a chord program which produces 
the output in figure 2 (page 144). 

This sample output took about 90 minutes to plot; a 


Figure 1: Three-dimensional wave program output which took 10 hours to produce. 
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IDS Announces 
S-100 Energy Management Module 


The 100-EMM Energy Management Module provides temperature measurement at four separate locations 
indoors or out; monitors eight (8) doors, windows, or fire sensors; controls six external devices via relay or op- 
toislator; and provides an intrusion alarm with battery backup (alarm operates even during primary power out- 
ages). Put the 100-EMM to use in your home or business and claim a 30% tax credit for the cost of your S-100 
computer system including the 100-EMM. (Purchasing the 100-EMM can actually save you several times its 
cost in tax credits. Full instructions for filing are included in the 100-EMM manual.) 
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ДЇ TEETH PEEL EH ERE 
Options for 100-EMM: 


Hi н Т' ll - 
"XU J E) 


BUY THIS S-100 BOARD 
AND GET UP TO A 30% 
TAX CREDIT BASED ON 
THE COST OF YOUR 
COMPUTER SYSTEM! 


тыны “---тт- LI 


i 


Assembled and Tested $395.00 
Kit $345.00 


CP-52 Cable Panel - Terminates two 26-conductor flat cables in 26 screwlugs. Use it for convenient interconnection of the 100-EMM 


to the "outside world". $45.00 


CABL-26-STD 26-Conductor Flat Ribbon Cable - Four feet in length with connectors for 100-EMM and CP-52 above. $35.00 Other 


lengths available on special order. Add $1.00 per foot. 


OTHER PRODUCTS FROM IDS. The most complete source of S-100 compatible modules for process con- 


| м.” : IU ..Ж 
lr % 
KERNEL 
Hs: ¢ PITE ID 
eura 


88-UFC UNIVERSAL FREQUENCY COUNTER 

Four software selected inputs. Measure frequency from O-650 
MHz and period from .luS to 1 Second. Extensive software in- 
cluded. 


Assembled and Tested $299.00 Kit $199.00 Temperature- 
Compensated Crystal Oscillator option $145.00 


88-SAl SYNCHRONOUS/ASYNCHRONOUS INTERFACE 
The most versatile serial interface on the market. Computer ac- 
cess/control of all data and handshake lines and provision for 
masked interrupts, inversion of any input or output signal, and 
onboard baudrate generation for 110, 134.5, 150, 300, 600, 
1200, 2400, 4800, 9600, and many other baud rates. Many 
more features. 


Assembted and Tested $299.00 Kit $199.00 


Mailing Address: 

Post Office Box 17269 
Dulles International Airport 
Washington, DC 20041 


Telephone (703)661-8442 


INTERNATIONAL 
DATA SYSTEMS, INC. 
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88-MODEM S-100 ORIGINATE/ANSWER MODEM WITH AUTO- 
DIALER. Software selectable baudrate provides any baudrate from 66- 
600 baud. Provides 1.5 stop bits when operated in 5-bit code mode. 
Auto-answer programs available for CROMEMCO CDOS, CP/M, North 
Star Horizon and MDS, and Alpha Micro. 


Assembled and Tested $395.00 Kit $245.00 


88-SPM TIME OF DAY CLOCK with battery backup. Set the 
clock with three out instructions: no delays! Programs included 
in North Star BASIC, CBASIC, and 8080 assembly language. 


Assembled and Tested with crystal option $199.00 Kit less 
crystal option $99.00 Crystal Option Kit $25.00 


88-RCB RELAY CONTROL BOARD 

16 Relays on one board. Control appliances, production equip- 
ment, or even musical instruments (See BYTE Magazine Sept 
1977 page 12) 


Assembled and Tested $299.00 Kit $199.00 


Shipping Address: 


Dulles International Airport 
Washington, DC 20041 USA 


TELEX 901112 IDS CTLY 
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10 REM DRAWS ALL CHORDS WITHIN AN N-GON 7/16/78 240 4251: Ғ-1 
20 REM USES DIMENSIONS IN PLOTTER RASTERS 250 МізМ 
30 REM WRITTEN BY DAVID Н. DOMERON 260 IF I=N/2 THEN N1-1 
40 REM INITIALIZE PLOTTER HERE. 270 REM JI-FROM, J2=TO POINT 
90 ІМАЛ"ММВЕН OF SIDES? ”,М 280 REM МЕКЕ J1-PREVIDUS J? UNLESS TAKEN (H(J1)=1) 
60 DIM BIN}, CEN} 290 REM IF TAKEN INCREMENT J1 TILL 1 FOUND, LIFT PEN 
ЧО INTEGER T,J,HCN) 300 FOR J-1 TO N1 
80 INPUT"RADIUS OF PLOT? *,R 310  J1-J2 
90 P1=6.2831853/N 320 IF H(J13720 THEN 360 
100 FOR 1:1 TON 330  J1-Ji*tl : IF J1»N THEN J1-J1-N 
110 BCI)ZRE10*RXCOSCCI-1)xP1) 340  F-1 
120 CCI)ZR4H104RXSINCCI-1)xP1) 3509 GOTO 320 
139 МЕХТ 1 360 zJl*I 
140 FOR 1=1 TO INT(N/2) JIO IF J?»M THEN J2=J2-N 
150 REM DRAW LINES TO I'TH NEIGHBOR 380 — H(J1)21 
160 FOR J-1 TO N 390 REM F=1 15 A FLAG TO LIFT THE PEN 
140 H(J)=0 400 REM IF F=1 THEN MOVE TO BCJ1),CCJ1) WITH PEN LIFTED 
180 NEXT J 410 REM CALL VECTOR ROUTINE HERE. 
190 IF I<>N/2 THEN 240 400 Ғ=0 
200 REM DRAW ONLY 1/2 LINES IF DIAMETERS 430 REM DRAW TO BCJ2),CCJ2) HERE. INSERT VECTOR ROUTINE HERE. 
210 FOR J=N/2+1 ТОМЫ 440 МЕХТ J 
220  HtJ)z1 450 NEXT I 
230 NEXT J 460 STOP 


Listing 1: Program Chord produces a series of chords for a given circle. The sample output is shown in figure 2 (page 144). This listing 
was made by the author's system using a plotter. 


little backlash can be seen at the vertices of the 29-sided 
polygon. The listing was plotted on this system with 
characters four times the minimum size. This routine was 
written to remove some of the unnecessary plotter X,Y 
motion from that of just cycling through all the vertices 
for both the starting and ending points. Plotter routines 
should be inserted at lines 390 and 430 to suit a particular 
system. At 390, move to B(J1), C(J1) with the pen lifted. 
At 430, draw a line to B(J2), C(J2) with the pen down. 
I use the system іп my work plotting graphs and other 


* HAZELTINE CRT's »5 RET RS бонна -!- x 
1500 (assembled) 


50 H2 option available far all models 
German, French, Danish character sets 


IBM 3101 CRT 
Human engineered terminal, Selectrıc-like Keyboard. 
Dense dot matrix. 


IMS 5000 and IMS 8000 сот piste Z80 systems 
starting at $2,050. 4 VO ports, 1K EPROM bootstrap loader, 
double density drives, 5Ya or B" disks. 5-100 bus. 12 slot 
mainframe. A beautiful, high quality system. Runs CP/M. 


TELETYPE MODEL 43 
4320 AAA (TTL interface) | 
4320 ААК (А5232 ітепасе).................... 
with transformer to operate оп 50 Hz., 220 v. 
installed inside cabinet 


PAPER TIGER 
Graphics option, add $199. 


DECwriter 35/36 upgrade 
INCREASE BAUD RATE TO 1200 ..... 


Specs available. 


INTERTEC SUPER BRAIN . 
Dual 280, dual double density floppies, 32K НАМ 
(expandable) 4Mhz., CP/M, Contained in Intertube Il. 
INTERTUBE II . ; 
SOROC 1а 120 ................. — ді : 


IMS 16K Fully static memory, 250 ns 


. $750. 


WE ARE KNOWN FOR OUR PROMPT, COURTEOUS SERVICE 


forms of data, and I hope to eventually sell some of the 
computer graphics I have produced. It is stimulating and 
fun to create various plot outputs on the spot, now that 
the hardware has been debugged and is running. The 
plotter output is not limited to ink drawings on paper. À 
needle or other engraving point may be mounted in the 
pen holder (a small clamp) for drawing etching lines in a 
zinc plate through a thin layer of an acid resisting 
substance. The plots can then be etched by dumping the 
plate in an acid bath for an appropriate time period. 


MARINCHIP SYSTEMS 9900 16 BIT CPU 
Price includes DOS, BASIC, word processor, text edilor, 
linking loader 
сл — байта REUS көй ыы 9 sts alls 
il 


DRIVES 
SIEMENS B'"double density, Shugart compatible .. 


Т x» 
PER SCI277 $1, 210. 


299B 
INNOTRONICS 2 drives with cabinet and power . 
Shugart compatible. Extremely reliable. 


CONTROLLERS: 
Tarbell aa density 


density 
Konan S-100, hard disk controlier 


TEI Mainframes 
12 slot 
22 Slot 


MODEM: “THE САТ" from Novation 


Originate/answer, 300 baud. incredibly compact! 


CENTRONICS, TEXAS INSTRUMENTS, 
PRINTERS, DIABLO, NEC SPINWATER, DEC 
LA 34, PET, TRS-80 ALSO AVAILABLE. 

TO ORDER: We ship within 24 hours of receipt of certified 
check, bank check or money order. Credit cards add 4%. 
Personal checks: allow ten days. 

COD'S ACCEPTED AT NO EXTRA CHARGE. 
Shipping charge: $13. for terminal. $4. lor memory, modems. 
М Y. residents add sales tax. Prices and availability subject to 
change wilhout notice. DEALER INQUIRIES INVITED. 


WE EXPORT TO ALL COUNTRIES OVERSEAS CALLERS USE (212) 448-6298 OR TWX: 710 588 2844 CABLE: OWENS ASSOC. 


We have no reader inquiry number. Please call or write. Product sheets available. 


JOHN D. OWENS ASSOCIATES, INC. 


12 SCHUBERT STREET STATEN ISLAND. NEW YORK 10305 (212) 448-6283 (212) 448-6298 
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A BUSINESS PROPOSITION 
from 


INTESTEC DATA SYSTEMS 


Dear Computer Enthusiast: 


As a result of the phenomenal growth our company has 
experienced during the past year, there are now many 
excellent opportunities in our national dealership program. 
And as a result of this expansion in our dealership network, 
there are new employment opportunities in the marketing 
and technical divisions of our company. We'd like to talk 
about these opportunities for just a minute. 


Our two major products, the InterTube I! Video 
Terminal and the SuperBrain Video Computer are, to say 
the least, an overwhelming success. This widespread 
acceptance and demand for our products naturally requires 
the establishment and maintenance of a comprehensive 
dealer/service network. Many retailers and other 
microcomputer resellers have already joined our team. They 
are now realizing the true advantages our unsurpassed 
price/performance products can give them. How about 
you? Isn’t it time you breathed a tittle new life into your 
operation? Dealership and OEM contracts are now being 
established in many areas. Call us today and discuss your 
requirements. You'll find us to be quite responsive. 


Of course, our ability to successfully penetrate and 
maintain our position in this ever-increasingly competitive 
marketplace is due to the support of our many marketing, 
technical and service personnel. As our marketshare 
increases, so does our requirement for qualified personnel. 
We are presently recruiting marketing representatives to 
work closely with our dealers in the field. А 
sales/management background in this industry would 
qualify you for consideration for one of these positions. 
Also, we are in search of technical personnel to assist us 
here in South Carolina in supporting the varied applications 
our customers have for our products. At present, we are 
recruiting Basic, Fortran and Assembly language pro- 
grammers as well as lab and production technicians. 


Whatever your interests may be, dealership or 
employment, we urge you te carefully consider the 
advantages of association with our company. Pause for just 
a moment and give us a call at 803/798-9100. And if you 
don't believe us, ask the industry experts. They will tell you 
we're an the way to the top! So, why not join us now and 
enjoy the ride. 


Best Regards, 


The Marketing Department 
INTERTEC DATA SYSTEMS CORPORATION 
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Dear Intertec, 


Yes, [тп interested! Please call me with more 
information about the opportunities I've checked below. 


O Dealership Programs 

[] OEM Arrangements 

(1 Marketing positions presently available in my area. 
O Technical Support positions available at the factory 
O Other (specify) 


If you're interested in dealership ог OEM arrangements, 
please send us some detailed information on the nature of 


vour present business including: 1) type of business; 2) 
length of time in business; 3) number of employees in sales, 
service and administrative positions; 4) products presently 
represented and/or manufactured, and 5) your application 
for our products. 


If you're interested in employment, whether it be in a field 
marketing position or a technical factory position, please 
enclose a resume detailing your experience and salary 
requirements. 


Don't delay! Give us your name and address below and 
return this advertisement to: 


INTERTEC DATA SYSTEMS 
т The Marketing Department 
J C 2300 Broad River Road 
= Columbia, South Carolina 29210 


If you're in a big hurry to reap the benefits of association 
with Intertec, skip the form and call us direct at 
803-798-9100. Just ask for someone in the Marketing 
Department. 


Your name 
Company 

Street 

City, State & Zip 


Telephone ( ) 
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Figure 2: Sample output of the Chord program written in BASIC. This figure took 90 minutes to produce. B 


LOW COST ASSEMBLY GENERATION SYSTEM 


You can assemble machine lan- 
guage programs for any of the 
popular 8 and 16 bit microcom- 
puters. 


You can use this meta-assem- 
blerto generate procedures and 
structures that best fit your 
applications. 
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This system is hosted on your 
Z-80 computer using CP/M and 
24K or more bytes of memory. 


The Works. Iterative passes for 
forward ref optimization, sub- 
scripts, remote names, macros, 
functions, externals, relocation 
classes and more. 


P.O. BOX 2111 


(714) 637-5965 


BONUS: Source link loader file 
SO you Can customize 
your system. 


AGENS on 8" diskette, 
Loader, sample gen- 
erators and manual. 


$170: 


$27: Manual only. 


RBB Software Products" 


YORBA LINDA, CALIFORNIA 92686 


IMPORTANT QUESTIONS 


OSBORNE/ 
ABOUT BUSINESS SOFTWARE McGRAW HILL 


What programs are available? 


stacks u 


COMPUMAX 
Up 


STOP HERE! 


GENERAL LEDCER 


GENERAL LEDGER 


PEACHTREE STRUCTURED 
SOFTWARE SYSTEMS 
INTERACTIVE: INTERACTIVE. INTERACTIVE: 


GENERAL LEDGER 


2 ACC'TS PAYABLE ACC'TS PAYABLE ACC'TS PAYABLE 
Are they INTERACTIVE: ACC’TS REC'BLE ACC'TS REC'BLE ACC'TS REC'BLE ACC'TS REC'BL 
INVENTORY NON-IN TERACTIVE: PAYROLL NON-INTERACTIVE. 
PAYROLL/PERSONNEL PAYROLL NON-INTERACTIVE: STOCK CONTROL 
INVENTORY INVENTORY 
What versions are available? TRS-80, APPLE Il WANG MICROSOFT CP/M CBASIC2 CP/M 
ble COMMODORE PET CBASIC2 CP/M 
MICROSOFT CBASIC2 CP/M 
MICROPOLIS. 
EXIDY SORCERER, 
VECTOR MZ, DYNABYTE 
CROMEMCO 1) 
What is the price? MICROLEDGER, A/P, GL, AFP, AYR, PAYROLL GL, A/P, A/R, PAYROLL, GL $995 
h (пе р A/R, INV, PERS: $140.-each 5250. -васћ INVENTORY $1000 each A/P $250 
MAXILE DGER, A/P, A/R: ры of еам must A/R $750.- 
50.-each. be added INV, $500.- 


40 column CRT 
Hardware options bark ot sh ERT 

80 col. term 

80 col. жүн n оде 


Is source e code included? 


What type of after-purchase 
support is offered? 


INDIVIDUAL PROGRAM 
AUTHORS AVAILABLE FOR 
QUESTIONS 


yourone-stop shop for 


You've been led down the path 
before, but not this time. No more 
promises of turnkey computers 
without the key. It's YOUR turn to 
tell the computer how to run the 
business, not vice versa. 


With COMPUMAX software 
you have a beginning. With 5 
years of experience and over 3,000 
systems installed, they are pro- 
fessionals, when it comes to solu- 
tions for the businessman. 


1 YR WARRANTY & 
CORRECTION OF DEFECTS 
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COMPUMAX software is de- 
signed with CHANGE in mind, 
since everybody really wants his 
own touch added. The programs 
are SIMPLE, YET ELOQUENT. 


COMPUMAX supplies ready, 
working programs. You can, then, 
easily customize them, as your 
additional requirements develop. 
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64 col CRT only ға col. CRT only ж addressable — 
732 calumn printer only 132 column neice only 
132 o - printer only. 


1 YR WARRANTY & 
CORRECTION OF DEFECTS 
THROUCH DEALER. 


TECHNICIANS AVAILABLE 
FOR QUESTIONS. UPDATES 
МӘНЕ AVAILABLE FOR 


IS 
ss bookkeeping software. 


Or do as many have done— keep it 
simple by running the programs 
in their ready form. Join the 
microcomputer revolution the 
simple way. 


For ademo, visit your local compu- 
ter store. If you local retailer does not 
carry COMPUMAX software, have 
him give us a call at (415) 321-2881. 
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505 HAMILTON AVENUE 


PALO ALTO, CA 94301 
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75 - SYSTEMS 


64K RAM BOARD 


The Zs SYSTEMS. 64K RAM 
board is designed to operate 
in any 280 based microcom- 
puter having 95-100 bus. lt 
uses І6К dynamic RAM chips, 


Compatible with Cromemco 
and M/PM multiuser. Fully 
assembled, burned in, & 
tested. Available from stock 
to 60 days 


& jeatures: As low as $500.00 in 
Board select quantities ol 100 
Bank select 
Transparent on-board Price ol one. . $695.00 
relresh 


With 16K RAM... .. $359.00 
Plus shipping charges 


—2 or 4MHz operation 
(w/ no wait state) 
—Memory disable 


FLOPPY DISK 
CONTROLLER 


Handles with no modification 
up lo: 

* 4 standard 9° drives 
(Shugart o1 compatibla) or 

“ J minidrives 57 

Run with 2 or 4 MHz CPU 


Use CP/M Disk Operating System 
Using the 1771 LSI controller 
Price ol one. 


PC board only 
SEND FOR FREE INFORMATION 


6 months warranty on our boords with normal use 


Zs-SYSTEMS 


PO Box 1847, San Diego, СА 92112 
(714) 447-3897 


$245.00 | 
$35.00 


PURCHASE FULL OWNERSHIP AND LEASE PLANS 
| PURCHASE PER MONTH 
| DESCRIPTION PRICE 24 MOS. 36 MOS 
А36 DECwriter 11 $90 $61 | 
434 DECwriter IV 69 47 
[А120 DECwriter Ill KSR .... 122 83 
VT100 CRT DECscope ; 101 гр 
3 


12 MOS 


DT80/1 DATAMEDIA CAT .. 


T1745 Porlable Terminal .... 1,595 153 
11765 Bubble Memory Terminal 2,795 268 
T1810 RO Printer 1,8 182 
ТІ820 KSR Printer 210 
ТІ825 KSR Printer .. 162 


1,805 182 


| ADM3A CRT Terminal ..... 84 


———— OC ام‎ 


QUME Letter Quality KSR ... 3, 306 
QUME Letter Quality RO .... 2,795 268 
HAZELTINE 1410 CRT 84 
HAZELTINE 1500 CRT ( 115 


DataProducts 2230 Printer .. 7,900 757 421 28 
ПАТАМАТЕ Міпі Ғіорру 1,750 168 93 


FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
10% PURCHASE OPTION AFTER 36 MONTHS 


ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS e MODEMS e THERMAL PAPER 
RIBBONS е INTERFACE MODULES e FLOPPY DISK UNITS 


PROMPT DELIVERY е EFFICIENT SERVICE 


] RANSINET CORPORATION 
1945 ROUTE 22, UNION, N.J. 07083 


201- 688- 7800 


T 7 10. 985. БАН G 
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Introduction to Code 
Tightening 


Geoffrey Gass, 5240 SW Dosch Rd, Portland OR 97201 


"Why should a programmer be so obsessed with pinch- 
ing and scraping to save a few bytes of code?" asks the 
representative from Behemoth Computers Inc. In his part 
of the universe, whether a program takes 110,000 bytes 
or 120,000 bytes is of no particular moment. 

"What a damned tangle!” echoes one of his customers. 
"Haven't they ever heard of top down programming?" 
His part of the computer universe is concerned with pro- 
grams written and understandable by interchangeable 
programmers, so any new job applicant capable of peel- 
ing his own bananas can pick up where the last program- 
mer left off at the time of his unfortunate starvation. 

іп a smaller part of the universe occupied by minicom- 
puter users and programmers, "tightening up the code" 
very early became a necessary practice to get useful pro- 
grams into more confined memory spaces. 

Ап even cozier corner, of course, is that of the personal 
computer programmer, who may have to spend many 
hours in tightening, trimming and squeezing to get a 
couple of quarts of program into his one-quart memory. 

The tightest quarters of all (they might be described as 
"two-by-two by you") are those occupied by the 
microprocessor programmer fitting useful programs and 
modules into read-only memories (ROMs) for dedicated 
systems or monitors. Read-only memories come in 
relatively small, fixed sizes. The first estimate of what can 
be done in a given size read-only memory is always 
excessive of course, but in any typical project the 
absolute hardware limits are set very early, and it's up to 
the programmer to get as niany as possible of the 
originally promised features into the fixed module size. 

If by chance there are a couple of no-operation instruc- 
tions (NOPs) in the final coding, then there is immediate 
pressure to do some tightening and squeezing to add 
another feature or two. If, as is more probably the case, 
the first coding runs long, then there is more intense 
pressure to squeeze, pare, tighten and rewrite every con- 
ceivable way to get the program genie into the bottle. 
(Even if the hardware decision is reversed and the read- 
only memory space doubled, program expectations will 
be increased until they again overflow the assigned space. 
This is a corollary of Parkinson's law; it is amply 
verified.) 

The successful programmer in this environment is the 
one who gets the job done. It takes a substantial reper- 
toire of techniques and a good eye for spotting loose 
coding and redundant logic to do a succesful job of fitting 
the required functions into a fixed domain of memory. 
Though he may earn the scorn of the Behemoth man 


(“сһееве-рагег!”) and the bitter enmity of the user who 
wants to reach in and borrow some of his subroutines, he 
wins in the marketplace when his product does more for 
less money, weight, power or space (or simply gets to the 
market sooner because of fewer hardware redesigns in the 
development cycle). 

The object of this discussion is to present some of the 
tricks of the programmer's trade by which redundant 
logic and loose code can be tightened up to get maximum 
function into minimum memory space. But please heed 
the warning note at the end, lest you get yourself into a 
cleverness box from which there's no escape! 

Redundant logic can be illustrated by the following 
sequence: 


CMPA #20 Compare АССА 10 the value 20. 
ВМІ CODIN Less than 20? Go to CODIN. 

BEQ DELIM Equal to 20? Go to DELIM routine. 
BGT TEXTIN Over 20? Treat as text input. 


Obviously, the last instruction is redundant. lf the 
accumulator is not less than or equal to 20, it must be 
more than 20, and the third test is unnecessary. Frequent- 
ly, the redundancy is more subtle, being determined by 
external parameters which make certain conditions 
impossible, and therefore unnecessary to test for. 

Loose coding may be illustrated by this nice, 
straightforward top down subroutine for a 6800 string 
print operation: 


PDATA LDAA ОХ Get data byte per index register. 
CMPA #04 Check for EOT (string terminator). 
BEQ EXIT И EOT, return to calling program. 
JSR OUTEEE Not EOT. Output this character. 
INX Step index register to next loca- 

tion. 

BRA PDATA Go back for next byte. 

EXIT RTS Return to calling program. 


The routine uses 13 bytes. The sharp programmer 
notes immediately that it has two branches in it, one of 
them unconditional. Ап unconditional branch is always 
somewhat suspect in itself; in a short routine already con- 
taining a conditional branch, it's doubly suspect. 

Here's how Wiles and Felix optimized the routine in 
Motorola's MIKBUG read-only memory. By moving the 
entry point to the middle of the routine, the uncondi- 
tional branch can be thrown out and the loop closed by 
the conditional branch alone: 


РОАТА2 JSA OUTEEE Output the character. 
INX Step to next location. 


PDATA1 LDAA 0,Х Enter here. Get character per XR. 
CMPA #04 Check for EOT. 
BNE PDATA2 |f not EOT, output the character. 
RTS Was EOT. Return to calling pro- 
gram. 


Now we are down to 11 bytes. To save even more, the 
system could be changed to use 00 (NUL) rather than 04 
(EOT) as the string terminator symbol. Because the N 
and Z bits of the condition code register in the Motorola 
6800 respond automatically to a LOAD operation (this is 
not true of the 8080 and some other processors; you have 
to know the fine print to do a good job of code tighten- 
ing), the comparison can be thrown out: 


OUTEEE Output the character. 
Step to next. 
Enter here. Get character per XR. 


PDATA2 JSR 
(NX 
PDATA1 (ПАА ОХ 
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HIGH SPEED PRINTER 


"OKIDATA CP.110” Prints ап 8-1/2” 
by 11" page in less than 60 seconds. 


* Modular power supply BRAND NEW 
110/220 V. with circuit INDUSTRIAL SURPLUS 
breaker, power cord & eus 
on/off switch 

e Sell test circuit included 

e Full 80 character lines 

е High speed: 110 characters 

per second 

e Bidirectional print 

e Uses low cost standard 

8 1/2" TTY paper 

INTERFACE FOR 

TRS80 & Apple 

Service Manual 


350.00 
$20.00 


| INTERTUBE 
| TERMINAL 


SPECIAL 
INTRODUCTORY 
PRICE 


Shipped Freight Collect 


EXPORT BUSINESS 
INTERNATIONAL ELECTRONICS EQUIPMENT CORP. 
ce 


е 12" Display 
e Numeric Keypad 

* Reverse Video 

* Upper & Lower Case 

* Line, Char, Insert/Delete 


Р0. 80Х 522542, MIAMI, FLORIDA 33152 * (305) 595 2386 VISA 
ECL 


TRS-80 (Level 11) 
ET 


p 
APPLE 
OTHERS 


| STOP PLAYING GAMES 


® Calculate odds on HORSE RACES with ANY COMPUTER 
using BASIC, 

@ SCIENTIFICALLY DERIVED SYSTEM really works This 
system was written and used by Computes experts and 15 
now being made available to home comouter owners This 
method 15 based on storing data from a large number ot | 
races on а mgh speed. large scale computer 23 lactors 
taken Irom the ‘Daily Racing Form’ were then analyzed by Ine compuler 10 see how they n- 
fluenced race results From these 23 lactors, ten were found to be the most vital іл delermining | 
winners NUMERICAL PROBABILITIES of each ol Inese 10 factors were ihan computed and this 
forms the basis of tus REVOLUTIONARY NEW PROGRAM 

Ш SIMPLE TO USE Obtain "Daily Racing Form" the day telore Ine races and answer Ihe 10 ques- | 
lions about each horse Run the program and your compuler will print out the odds for 211 horses in 
each race COMPUTER POWER gives you the advantage! 

© YOU GET 1) TRS-80 {Level ІІ) Cassette 

2) Listing of BASIC program lor use with any computer 

3) Instructions on how to get the needed data from the "Daily Racing Form" 
4) Tips on using ihe odds generated by the program 

5) Sample torm to smphfy entering data tor each race 


a کا اک‎ MAIL COUPON OR CALL ТООАҰ---------------- 


3G COMPANY, INC. DEPT. BT (503) 357-9889 
RT. 3, BOX 28A, GASTON, OR 97119 
yes. | want to use my compuler for FUN and PROFIT Please send me programs 


| а $19.95 each. 


Enclosed 15 check or money order Master Charge Visa 45 
Саа No - Exp. tate 
NAME 
ADDRESS 
GIN. ___ LL SIATE — ZIP 


START USING YOUR COMPUTER FOR 


FUN апа PROFIT! 
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Circle 100 on inquiry card. 


"ur LOGIC 


for graphics! 


ANIMATION PACKAGE 
for the APPLE Il 


BE CREATIVE with the SubLOGIC A2-3D1 high- 
speed animation package for your Apple. Generate 
scenes or drawings, view them from varying dis- 
__ tances and angles, or even orbit. 
è All you need is 16K RAM and 
the creative urge. Cassette $45, 
or disk $55. See your 
в“ dealer or order direct 
| == 7 E (add $1.50 shipping). 
Visa & Mastercharge 
; accepted. 


We ra open 9 to 6, Monday 
thru Friday, central time. 
Gira us a call 


The engineering & graphics people 


- en LOGIC 


Box У, Savoy, ІІ. 61874 


Radice Shaek...... 


COMPUTER SPECIALISTS 


on 
TRS-80's - | 


AND ACCESSORIES 


FAST 100 cps Centronics 730 PRINTER. . $800.00 
HIGHLY RELIABLE LOBO DRIVES. . .$375.00 


ИСИП MANAGEMENT SYSTEMS 
DOWNTOWN PLAZA SHOPPING CENTER 
115 C SECOND AVE. S.W. 

CAIRO, GEORGIA 31728 
912-377-7120 
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15% Discount 
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BNE PDATA2 Not 00? Output it and get next. 
ATS Was 00. Return. 


Now, the job is all done in nine bytes, a 30 percent sav- 
ing in code. (This trick could not be used in MIKBUG, 
since some of the strings contained NULs.) 

For the read-only memory programmer, that could 
mean the difference between fitting and not fitting the 
allocated hardware. For the home hacker who hand- 
assembles his code it could be the difference between 
rewriting these few bytes and rewriting several pages of 
code (and risking a blowup if an address or offset is 
overlooked). It’s not hard to guess which approach is 
best! 


A Word of Warning 

Here's a word of warning though: if you learn a lot of 
tricks and start applying them all in your original coding, 
there will be nowhere to tighten up if you run over. Your 
coding will also be much harder to understand later when 
you want to do something slightly different with it. 

It’s a little pathetic to see a routine loaded with twists, 
kinks, and convoluted logic, followed by a string of 
NOPs, revealing that the programmer was just perform- 
ing logical games for his or her own amusement, or else 
swiped the routine from someone else without understan- 
ding it! 

So, the best programming practice is to go with 
relatively loose and straightforward top down program- 
ming in the initial approach to a problem, and to save the 
tricks until you really need them. ш 


Mining the Skip Chain 
for Extra Bytes of Code 


Geoffrey Gass, 5240 SW Dosch Rd, Portland OR 97201 


Need bytes? Go where the code is, and start prospec- 
ting. 

Somewhere, a program will probably be checking a 
value or input against several reference values, perform- 
ing various actions according to the results of com- 
parisons. А common filter construction uses a skip chain, 
a procedure which gobbles up a lot of code. This is 
therefore a good place to start a mine, smelter and 
refinery. 

А typical skip chain might look like this (coding is Юг 
the Motorola 6800, but the process is essentially the same 
for all machines): 


СІНІ CMPA #318 Check for CANcel. 
BNE CTRL2 Not CAN? Skip next. 
LOX BUFAD Was САМ. Get stari point. 
STX BUFLOC Reset "current'' location. 
BRA BUFIN Go get revised data. 
CTRL2 CMPA #%ОР Check for CTRL/O (backspace}. 
BNE CTRL3 Мо! CTRL/O? Skip the following. 
CPX BUFAD Was CTRL/O. Check current posi- 
tion in buffer. 
BEQ BUFIN At start? Can't backspace. Forget 
i. 


TO ORDER CALL (212) 687-5000 


| Commodore Computer 


These iow cost «Commodore РЕТ Business 
Computerg have virtually unlimited business 


capabilites. Accounts Receivable Inventory 
INTE?TEC Records. Payroll. and 
: other accounting ме KE 


— : - functions. 
SYSTEMS н. РЕТ 16N А 32N 
> COMPUTERS 
e Full size keyboard 


ONLY Å NERA. | IMAGINATION MACHINE by APF ЖЕРІ 


Bytes Memory 


$2995 We. ————, PRICE BREAK ALL 5 
64K $3245 | RT ! FOR ONLY $595 Operating 
More than an intelligent terminal, the Эште! ouipertarms many other Includes all these Features: 


systems costing three to five тез ав much, Endowed with a hefty amount of e WE Dik Haale (up io’ diskr] * 98 User RAT 

available ѕођжаге (BASIC, FORTRAN, COBOL), tha SuperBrain ts ready to ezpandable iû 42K « B Colors НІ-Инз [255 x 192) а 

lake со your taughest assignment You name it! General Ledger, Accounts Music Synhhiesirer * Digia С р взе баз mill | | PET DUAL 
Recaıvabla, Payroll. Inventory оғ Word Processing the SuperBrain hanes Mima pi ane & Speaker v Иш in AF Modwintor 


: = Bull in Ni m FLOPPY DISK 
all oi them wiih ease s Full sited Keyboard + Idoy 5licas & Numeric Pads. Ы. oh EB түп 
FEATURES INCLUDE: NOW IN STOCK | stores Jon DUU 


Bytes one-line 


* two dual-denaily minifioppies with 320K bytes of disk storage À | қ | e Micraprocessor 
* 32K of RAM 10 handie evan the most sophisticated programs 711 1 К f cortine 
ea CP/M Disk Operaling System with a hiah-powared text editor, Tha Minima Sarie Compulér қ = a lien ——— or 

І " Ж x 5145935, p. vk atta "E 


sssembler and debugger н aR inleqrmla, canna! unit --  -— dual sided liapgpios 
AVAILABLE SOFTWARE * Accounts Recelvabie/Payable $125 cipn Lanier Ie CRI а | © = ША PEED РНІМТЕН 
* Genera Ledger $125 • Payroll with cost accounting $125 | Фінеене, 12” CRT. and i Û characters per 
s Wordatar $500 е Selector Ili-C2 $395 е M Вавіс-80 $350 me Fui луі Reynard % ront 
a C Basic $125 « M Basic Compiler $400. m Em FEATURES: ; 49 8 мсн! 


#2 Megubwris 6302 CPU [калп ‚ ‚ ° чисгоргосевдои 
* 10BK Пезінт Fi AM a High Hes = 4. | contro інші ШИЕ 
Graphics (240 1512] e бела! А Farniigi VO = 
MINIMA Xx | —.B Megabyte $4495 


MINIMAX li—2.3 Megabyte 35005 PERIPHERALS FOR PET 
yew! | CENTRONICS 704 e 246 Матар Expansion .,...... /—— $499 


e 15 Memory Expansion , 
9 1895 List 52500 * PET to 85233 Bell o 
» 150 cps Br-Directionsi e Up ints v 2 Way Serin тататын 
Paper Widlh « 9 x 8 Matrix ЭТОЛ ЛЫН 
a Uppar/Lowor Саве e Annipg in Пәні Board ,...,. 
Ф Tracior Feed e Fos- 7*5 Me 3 а Бегіс 
Serial Interíace 


APPLE II PLUS | ONLY S1 195 — =. Great PET Software 


DATABASE MAMAGEMENT AT STEM — Sit maitulqs 

А complele sell-contarned computer system with APPLESOFT tíoating paint | alo (| |еөсіргініпд АВК cl programming allows you te: create, 
BASIC tn ROM, full ASC | | keyboard in а ight менім molded carrying case $ 1595 Completal 7 = edit, delete, display, print, dort, merge, еіс. elc — databases 
я of up to 90,000 seconda. Printer roulimes inctuded. 60 Pages 


Features Include: 16K model n" 4 j al decumentation for 16-226 PET amd 2040 Dual Dish.. 


s aulo-siarl ВОМ е Hi-Res graphics and 15 color video output L Cost $123 

„ Expandable 10 48K nix - $ 1895 - / КНАМ--Кеуесі Random Access Method —The new, 
32K то del * ultra-fas! access method for the PET Disk, provides keyed 

Supertalker... ,... one was Micromodem ... or ь -1 ТЕ retrieval/storage o! dala, іп either direct or sequential 

Dish ... a Programmer's Аа. . .. ., $ 2195 mode, by either full or partial key values. Written іп 8502 


Add-on Disk. ЖЕ: Speechiab. ............. i machine code. Eliminates the need tor "Sort" routines... 
A m сас Ut. ^ Commumeaton Card мысы... ТЕ Cost $79.95 
usiness Software ,...... oa 
"E. ' sue EPROM Programmer . qr COMPUCOLOR |i Disk-Based Model 3 ANDERSON JA C ü 85 ON 
Hie سمو ووی‎ at Graphics Tablet - Advanced nardware and software lechnology ideal tor word отар гай ж. bsi 
2 Шығ яғы ETRAS С 


оту 5529 «13 Colo Шара; << | «Ast 11 co. MOM IN 5 


"паа e Advancnad Calor ашыса ‚ 1" 15 саз тымо Райн 
s 51K Саза Built-in = Р ӨТТІ "Най Quality Selec lve Мени $1095 
e 18K RDA Operaimg уати a ias MI qimê ia ÛÎ 
е BH RAM User Mamor; er, 4e Tram іе dura Mechanam Geral 
s 4H PLA Ralrean Р Фсігшіг-т; A2 јан єй %1 195 
e BOBDA MicrGcempuMWi танта laci ge PR 
e 85-232 1/0 e: - — 


DATA GENERAL 
micro NOVA 


ATARI 800 ATARI 400 г Tha ultimate m small F | 
Businass Camputers 

i ' “hon 3 $35 о! Software 
— Personal Computer Bri Tony даь nh итен 


minicomputer. Saftware ot any computer 
Accounts Recervable/Payable, on this page. 


пина ^ en necem 
TEXAS INSTRUMENTS 4 Р Data General ^ Genrea! Ledger. Payroll Systems. | 
Irom $12,140 for БАК сотан! Min Credit Card 
10 Megabyte wih cabinet, TIT terminal, vitis: готите 


HOME COMPUTER NOD 517,040 дим йла ems тыйыла cim suse | Order $75 
— RADIO SHACK • PET е SORCERER е Open | 
APPLE е COMPUCOLOR е ETC. Mon.-Fri. 

| 1.2221 10-6 


“Tne СТЕ == Sat. 10-4 
Only $1 150 Includes 13 Color Monitor! The COMPUTER FACTORY 5 extensive CENTRONICS 779 .... 


mwentory and wide selection n! commer TRÉNDCOM 100 .. . TS NY гејри acp BPa sales tax 
pnnters assores you ol hndimg the ргтіе” TRENDCOM 200 = Same day shipment on prepaid and 
Over 1000 soft warez fapes, bo Oks, disks | best sutet tar your needs and PAPER TIGER 440.... FA cree card сегігіз е Ado 55 грр | 


specibeations The following pums work XYMECIOO0,......, 24150 tor computer, 53 tor noards 


оп display. Come in and brouse. well wilh ail nown persanga computers ХЕНОХ1740 A Bs . вас $1 each cassette tape 


| ТО ORDER CALL (212) 687-5000 (46th St.) 
The COM PUTER FACTORY 485 Lexington Avenue 780 پیا‎ ke аре ote SM: 
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DEX OK for backspace. Step back 1. 
STX BUFLOC New "current position." 


BRA BUFIN Go get corrected input. 
CTRL3 CMPA %%12 Check for CTRL/R (restart). 

BEQ LININ CTRL/R? Start all over. 

BRA BUFIN АІ others, back to BUFIN. 


There is nothing seriously wrong with the routine as 
shown, but it uses up 29 bytes in making three com- 
parisons, and all of the operations but one end up by 
branching to BUFIN. Two of the BRA BUFIN instructions 
are unnecessary. Since all of the tests are for equality, the 
quantity in А is obviously going to match at only one 
test. So why bother jumping out early to avoid the other 
tests? 

Another redundancy in this particular instance is not 
quite so obvious unless you see the rest of the routine. 
Note that in the CTRL2 sequence, a backspace is per- 
formed by decrementing the index register and putting 
the index register value into BUFLOC. Evidently, the in- 
dex register carries the "current position" and is equal to 
BUFLOC when first entering the routine. There are two 
STX BUFLOC instructions in the routine. Could they be 
consolidated? The answer is yes, if we do not mind stuff- 
ing the index register into BUFLOC for all incoming 
codes. Try this: 


CTRL1 CMPA #$18 Check for CAN. 

BNE CTRL2 Not CAN? Skip. 

LDX BUFAD Was CAN. Change XR content. 
CTRL2 CMPA  #$0F Check for CTRL/O (backspace). 


Call now for a quotation 
(312) 733-0497 


LA34 
DECwriter IV 


The 550 BANTAM 


from Perkin-Elmer 


e Tabs 

® 132 columns 

е 10. 12. 13.2. 16.5 
characters/inch 

е 2.3. 4, 5. В or 12 lines/inch 

е Optional tractor feed 

ә 110 or 300 baud 

e RS232C/ASCII 

e Friction feed/up to 15" 
wide paper 

e 9х7 dot matrix, impact 
printing 

* Upper/lower case 


All the features of the 
Hazeltine 1400 & 
LS! ADM-3A plus 


Upper/Lower Case 

7x10 Character Matrix 
While or Black Characters 
Transparent Mode 
Addressable Cursor 
Tab Function 
Backspace Key 
Shiftlock Key 

Print Key 

Integrated Numeric Pad 
Editing Functions 
Extremely Compact: 

15" W x 19" D x 14" H 
Sileni fan-free operation 


Е 


Teletype 
Model 43 KSR 
$1049 


» 110 or 300 baud 

ә RS232C/ASCII 

е Pin feed/8'5" H x 117 W 
paper is perfec! for filing 
and copying 


All products 
in stock! 
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U.S. ROBOTICS, INC. 
1035 W. LAKE ST. 


BNE CTRL3 Not CTRL/D. Park XR and check 
for CTRUR. 

CPX BUFAD Check position. 

BEQ CTRL3 At start? No backspace. Drop on 
through. 

DEX Step back 1. 

CTAL3 STX BUFLOC New or old XA value. 
СМРА #$12 Final test, for CTRL/R. 
BEQ LININ If CAN or CTRL/O, will fall through. 


BRA BUFIN АШ except CTRUR, back to 
BUFIN. 


Now the routine is down to 23 bytes: possibly a signifi- 
cant saving in a program being squeezed for memory 
space. 

Note that what we are doing here is to trade redundant 
code for redundant operations, a frequently encountered 
tradeoff. To save a few bytes of code we have stretched 
execution time significantly. For keyboard interactive 
routines (as in the example), the execution time is unim- 
portant. [In a much used mathematics subroutine on the 
other hand (eg: multiple precision add or multiply), ex- 
ecution time will be much more important, since the 
subroutine may be called thousands of times in one 
calculation, and an optimum tradeoff would be more 
likely in the direction of code redundancy to gain speed 
of execution (counting machine cycles, not bytes of 
memory). 

The next time you are squeezed for space, and speed is 
not critical, take a look at your skip chains: they may be 
able to furnish all the bytes you need, with a little refin- 
ing. M 


Connect your TRS-80, 
Apple or ANY other 
computer to the phone 
lines with the... 


USR-330 
Originate/ 
Auto-Answer 


60607 


PENRIL 300/1200 
MODEM 


Originate/Auto-Answer 


اسر 


$799 


0-300 or 1200 baud 


itera УЧ ва FCC certified for direct 


connection to phone lines via 
ا‎ Ew standard extension phone 
RS232 Jack 
- | 
ull duplex over voice 0-300 Baud 


grade phone lines 
FCC certified for direct gen e compatible 


connection to phone lines RS232 
via RJ11C voice jack 1 Year Warranly 
(standard extension Crystal Controlled 


напр) State of the Art LS) circuitry 
5 stage active fillers 


USR-310 Originate 
Acoustic Coupler 


$339 


е 132 columns 

е Upper/lower case. true 
descenders 

e Dot matrix. impact printing 


6159 
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BUILD ы ‹ 
YOUR UNN Ki 
COMPUTER SYSTE 


The complete comput 
design, construction, pt 


BY ROBERT ЕНА |) 


only 


How to Design, Build & Program Your 
Own Working Computer System 


Here's the complete computer build-it book, including design, 
construction, programming, testing, and de-bugging! It's a 
2-in-1 volume that combines both hardware and software — that 
provides ALL the details you need to build your own computer .. . 
and program it! It's a concise and very readable guide to 
hamebrewing your own computer system complete from power 
supply to terminals. Much data is also included to allow you to 
modify or add to an existing computer system. Here you'll find 
just the information you need to make intelligent design deci- 
sions, to incorporate the hardware you need, to test each compo- 
nent as you build, and to rig your creation for expanded 
capabilities. This new manual explores the applications and 
interface possibilities of a wide variety of computer hardware 
and software, and examines them in terms of specifications, in 
terms of actual computer-building problems and solutions. Not 
only does it fully illustrate the know-how that goes into building 
в computer with easy step-by-step methods, it also shows you as 
each segment 15 built how to program and test the operation of 
each of the self-built ptug-in module boards. This is perhaps 
closa to the ultimate in awner-built computer construction 
techniques — you see how to assemble the hardware, how to test 
it in the operating system, and then how to program it. Yau first 
learn how to select and customize a centra! processor, and from 
there you jus! keep on building, step by step, until you've 
concocted the computer system you're after. Each Chapter gives 
you more goodies to pour in; each section will help you create 
greater design sophistication 308 pps., 138 illus. list $14.95 


Computer Programming Handbook 


А complete guide to computer programming and data proces- 
sing, with scores of worked-out examples. It's an extremely 
comprehensive, informative, and interesting work on computer 
programming (and data processing in general}, including 
number systems, languages, and application of languages to 
the kinds of real-world problems computers are programmed to 
Solve. This GIANT text (25 Chapters plus Appendices—518 
pagas) covers ail three types of computer languages — machine, 
symbolic, and probiem-oriented; each language type is covered 
in datail—compiete with worked-out examples which include 
computer printouts and actual results. Throughout, the author 
emphasizes the importance of techniques to get answers from a 
computer, rather than focusing on the complexities of the lan- 
guages themselves. This approach simplifies the learning pro- 
cess and makes it easier to relate the problems involved in 
programming to the capabilites of the equipment. The prablem- 
oriented language portion focuses on FORTRAN IV, and all 
illustrative programs have been computer-tested where neces- 
sary to make sure they are operationally sound and workable and 
contain ng errors. If ever there was а one-book, first-class course 
on computer programming and data processing, this is it! 518 
pps., 114 illus. List $12.95 
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handling) wth your Trai Membership 


tion, Alternates, and other books, every 4 weeks (13x a year) 


want to order one of the many Alternates offered. you simply give 
instructions on the reply form (and in the envelope) provided. 


. BOTH of these 
HUGE Books 


et us send you this 2-volume, 826-page Compu- 

ter Library as part of an unusual offer of a Trial 
Membership in Electronics Book Club. 

Here are quality hardbound volumes, each 


especially designed to help you increase your 
know-how and enjoyment of electronics and com- 
puters. Whatever your interest, you'll find Elec- 
tronics Book Club offers practical, quality books that 
you can put to immediate use and benefit. Among 
selections offered, for example, are Artificial Intel- 
ligence; The C omplete Microcomputer Systems 
Handbaok; The GIANT Baok of Computer Projects; 
Fliusirated Dictionary of Microcomputer Terminolo- 
б The А taZ Book of Computer Games; 57 Practical 
rograms & Games in BASIC, Microprocessor 
Cookbook, etc. 
This extraordinary offer is intended to prove to 


Facts 


$27 90 They are yours for only 49€ for both (plus postage/ 
Ф You will receive the Club Mews, describing the current Selec- 


Ф If you want the Selection, do nothing. it will be sent to you 
autematically |! you do not wish to гесеме the Selection, or if you 


and return it to us by the date specified. This date allows you at 
least 10 days т which fo return the form M, because of late mail 
delivery, you do nat have 10 days to make а decision and so 
receive an unwanted Selection, you may return it at Club ex 

pense 

© To complete your Trial Membership you need buy оту four 
additional monthly Selections or Alternates during the next 12 
manths You may cancel your Membership any time after you 
purchase these four books 

ӨЛІ books — including the Introductory Offer — are fully return- 
able afler 10 days 1! you're not completely satisfied 

ФА! books are offered af low Member prices, plus a small 
postage and handling charge. 

e Continuing Bones: if you continue after this Trial Membership. 
you will езт a Piyidend Certificate for every hook you purchase 
Three Certificates plus payment of the nominal sum of $1 99 will 
entitle you to a valuable Book Dividend of your choice which you 
may thoose from a lisi provided Members. 


An Extraordinary Offer to introduce you to the benefits of Membership in 


ELECTRONICS BOOK CLUB 


invites you to take this 826-p. 
Computer Library for only 


y my 49¢ for BOTH 
V m volumes! 


Regular List 
Price $27.90 


Top-Quality 
Hardbinding 


Over 250 
illustrations 


Contains over 
250,000 words 


/ 
/ 
И 
/ 


826 data- 
packed pages 


you, through your own experience, that these very 
real advantages can be yours . . . that itis possible to 
keep up with the literature publishedi їп your areas of 
interest, and to save substantially while so doing. As 
part of your Trial Membership, you need purchase 
as few as four books during the coming 12 months. 
You would probably buy at least this many anyway, 
without the substantial savings offered سا‎ А 
Membership. 

To start your Membership on these attractive 
terms, simply fill out and mail the coupon today. You 
will receive the 2-volume Computer Library for 
10-day inspection. YOU NEED SEND NO 
MONEY. If you're not delighted, return the books 
within 10 days and your Trial Membership will be 
cancelled without cost or obligation. 

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214 


About Club Membership M" 


e The 2 introductory books carry a publisher's retail price of 


ELECTRONICS BOOK CLUB 


Blue Ridge Summit, Pa. 17214 
Please open my Trial Membership in ELEC- 
TRONICS BOOK CLUB and send my 2-volume 
Computer Library, invoicing me for only 49¢ 
plus shipping. If not delighted, | may return the 
books within 10 days and owe nothing, and 
have my Trial Membership cancelled. 1 agree 
to purchase at least four additional books 
during the next 12 months after which | may 
cancel my membership at any time. 


Кате ___ Phone . ___ 
Address | ae AS... 
ы — |. т” RNC ed 

State = E-——— Eee 
(Valid (or new Members only. Foreign and Canada add 15% .) BY-280 
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CRC-2a0 
М(-280 


Personal Information 
Management System 


For business and for pleasure. Increase your personal 
capabilities ... save money ... improve your ability 
to plan... locate important facts quickly. PIMS isa 
ready-to-use information (data base) management 
system for computers like the TRS-BO, PET, etc. Have 
your computer manage tax deductions, department 
store charges, plan your day. Use it to keep your 
mailing list, do simple accounts receivable and pay- 
able. And much more! Includes easy-to-read manual 
and source listing. Written by the SCELBI staff. 
Only $9.95 No. 10 


б 
SCEL 
Бір, 


Introduction to 
Low Resolution Graphics 


Now you can produce amazing computer graphics — 
even if you can't draw a straight line. Literally! Learn 
how to draw lines and shapes, make graphs, draw 
pictures and even do animations, The simple secrets 
of how to do all this are contained in this new book 
by Nat Wadsworth. You'll be able to produce a deck 
of playing cards ... a clown that winks ... a foot- 
ball grid ... and an animated football цате, Also 
tells how to synchronize computer-generated sounds 
to your illustrations. 
Just $9.95 No. 65 


Understanding Microcomputers 

Accepted as the standard! 300 page 

easy reading text. Explains exactly how 

a microprocessor works. Intro to pro- 

gramming in BASIC. Complete glossary. 
Just $9.95 No. 90 


UNDERSTANDING 
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Microcomputer Potpourri 

A pocket-size reference for the Бедіп- 

ner and pro alike. Full digest on under- 

standing microcomputers. Data and dia- 

grams on all the popular chips. Glossary. 
Only $2.95 No. 70 


MICRO 
COMPUTER 


POTPOURRI 


Learn Micro-Computers 
A new multi-media information package 
for the beginner. You get Understanding 
Microcomputers book plus high-quality 
cassette. Great for self-study. 

Just $14.95 No. 40 


Learn 
Micro- 
Compulers 


rand Mew! 


SNA 2811” 
AER гуча ры 


s, p> 
se onion 
tection 


Calculating with 
BASIC 


Use your computer to calculate home mortgage pay- 
ments, interest rates, payback periods and more! 
Shows how to apply the BASIC language to practi- 
cal problems and equations. Covers the fields of 
mathematics, finance апа statistics, mechanical 
engineering and electronics. For fun, the games 
of Hangman and Space Capture are provided. Written 
by Raymond Guido. Ideal for the businessman, 
scientist, engineer or student. Complete routines 
are worked out and ready for you to use. 
Just $7.95 No. 30 


280 Instruction Handbook 

Convenient pocket size guide to the 

powerful 280 instruction set. Machine 

codes presented in octal and hex format. 

Instructions also indexed alphabetically. 
Only $4.95 No. 20 


Free catalog 
10 pages of 
books for 
business or 
pleasure. 


280 
INSTRUCTION 
HANDBOOK 


Jas ima BRA B шый 
mma JI brie ЫЗ 
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280, 8080, 6800 &6502 
Software Cookbooks 


There's one for each of these popular microprocessors. 
With the right SCELBI Gourmet Guide and Cook- 
book, you'll be able to put together programs without 
having to start from scratch. You'll have the most 
useful routines at your command — already program- 
med and ready-to-use. Search and sort routines. Many 
general purpose utility routines. I/O and interrupt 
programming. How to control and manipulate stacks. 
Code and numeric conversion routines. Plus more! 
For 6502, No. 99, $10.95; for 6800, No. 50, $10.95 
for 8080, No. 60, $10.95; for Z80, No. 75, $14.95 


See SCELBI hooks at your favorite computer or 
electronics store, or use coupon for direct mail. 


= 


(СЕ SCELBI Publications 
20 Hurlbut Street, Elmwood, CT 06110 


IMPORTANT ORDERING INFO! Include $1.00 ship- 
ping/handling charges for each item. Prices shown are for 
North American customers, Master Charge, VISA, Postal 
and Bank Money Orders preferred. Allow 4 weeks for 
delivery. 


Омо. 10 Омо. 20 Омо. з0 Омо. 40 
Омо. 50 Омо. 60 Омо. 65 (Омо. 70 
О мо. 75 Омо. 80 Омо. 99 Омо. AA 
Мате (please print) 
Card No. 

Bank No. 

Address 

GRE — —————ÀÀ D 
Signature Date 


Exp. Date 
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Event Queue 


FEBRUARY 1980 


February 6 
Invitational Computer Con- 
ference, Ft Lauderdale FL. 
This conference is directed 
to the quantity buyer and 
will feature the newest 
developments in computer 
and peripheral technology. 
Contact B J Johnson and 
Associates, 2503 Eastbluff 
Dr, Suite 203, Newport 
Beach CA 92660. 


February 12-14 
Data Communications Con- 
ference and Exhibition, Har- 
bour Castle Hilton, Toronto 
Ontario, Canada. 

Panel sessions, presenta- 
tions, workshops, and 
technical sessions related to 
the field of data communica- 
tions will be featured. Net- 
work control, management, 


CATCH THE 
S-100 INC. 
BUS! 


Shugart SA400 w'Cabinet & AC 
Power Supply Kit 


Integral Data Paper Tiger Model 
w/Graphics 


Integral Data Paper Tiger Model 
w/o Graphics 


Godbout Active Terminator Kit 


D.C. Hayes Micromodem 100 
Assembled & Tested 


Intertec's Intertube 80x25 U/L Case 


performance and architec- 
ture; communications hard- 
ware and software; fiber op- 
tics; distributed data pro- 
cessing; and international 
communications policies are 
some of the subject areas 
that will be discussed. 

The exhibition at the con- 
vention center will feature 
over 100 exhibitors. 

For more information, 
contact Whitsed Publishing 
Ltd, Suite 2504, 2 Bloor St 
W, Toronto, Ontario 
M4W 3E2 CANADA. 


February 11-13 
Programming the 6502 in 
Machine and Assembly 
Language, George 
Washington University, 
Washington DC. This course 
is aimed at engineers, scien- 
tists, mathematicians and 
students who need to learn 


OUR 
SPECIAL 
CASH 
_ _ PRICE 


LIST 
PRICE 


529.00 359.00 
1194.00 1020.00 


995.00 
35.00 


850.00 
29.00 


399.00 
995.00 


341.00 
779.00 


Subject to Available Quantities « Prices Quoted Include Cash Discounts. 
shipping & insurance Extra. 


We carry all major lines such as 
5.0. Systems. Cramemco, IMSAI, Vector Graphics. North Star, Sanyo. ECT, 
TEI. Godhoul, Thinker Toys. Hazeltine, IMC 
For a special cash price lelephone us. 


Bus. 


S-10Q0,ine. 


Address. | 7 White Place 
Clark, N.J. 07066 
Interface. . 201-382-1318 
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how to develop special- 
purpose microcomputer 
systems for their own use. 
Familiarity with FORTRAN 
or BASIC will be helpful. 
For more information, con- 
tact Director of Continuing 
Engineering Education, 
George Washinton Universi- 
ty, Washington DC 20052, 
(202) 676-6106. 


February 11-13 
Configuration Management, 
George Washington Univer- 
sity Washington DC. The 
objectives of this course are 
to review the impact of 
latest Department of 
Defense directives and in- 
structions in the configura- 
tion management (CM) area; 
explain policy for practical 
applications; and clarify the 
role of CM in meeting pro- 
gram/project objectives. 
Engineers, program 
managers, production, quali- 
ty control, and purchasing 
people are invited to attend, 
Familiarity with the contents 
of MIL-STD-480 is a pre- 
requisite. Contact the Direc- 
tor, Continuing Engineering 
Education, George 
Washington University, 
Washington DC 20052, (202) 
676-6106. 


February 13-15 
The IEEE International Solid 
State Circuits Conference, 
San Francisco CA. This con- 
ference is a forum for the 
presentation of ad- 
vancements in every aspect 
of solid state circuits. It will 
cover design, performance, 
fabrication, testing, and ap- 
plications in digital, analog, 
microwave, and other areas 
of new solid state circuits, 


device structures, 
phenomena and systems. 
For more information, con- 
tact Lewis Winner, 301 
Almeria Ave, POB 343788, 
Coral Gables FL 33134. 


February 18-21 
European Information 
Management Exhibition and 
Conference, Wembley Con- 
ference Centre, London 
England. This show will 
exhibit microcomputer 
systems and peripheral items 
with demonstrations and ap- 
plications focused on pro- 
blem solving for the 
management executive, Con- 
tact Expoconsul, 420 Lex- 
ington Ave, New York NY 
10017. 


Fehruary 22-23 
Louisiana Computer Exposi- 
tion, University of 
Southwestern Louisiana, 
Lafayette LA. This con- 
ference is entitled 
"Distributed Systems Based 
on Mini and Micro Com- 
puters." It will cover pro- 
gramming languages, 
operating systems, evalua- 
tion of distributed systems, 
design criteria for distributed 
systems, and other related 
topics. There will be exhibi- 
tions of equipment and 
papers will be read and 
discussed. For more infor- 
mation, contact the Com- 
puter Science Dept, Univer- 
sity of Southwestern Loui- 
siana, POB 44330, Lafayette 
LA 70504. 


February 25-27 
Communication Networks 
80, Shoreham Americana 
Hotel, Washington DC. This 
conference and exposition 


In order to gain optimum coverage of your organization's com- 
puter conferences, seminars, workshops, courses, etc, notice should 
reach our office at least three months in advance of the date of the 
event, Entries should be sent to: Event Queue, BYTE Publications, 
70 Main St, Peterborough NH 03458. Each month we publish the 
current contents of the queue for the month of the cover date and the 
two following calendar months. Thus a given event may appear as 
many as three times in this section if it is sent ta us far enough in 


advance. 


- THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80"* MICROCOMPUTER 


SOFTWARE Н | | MONTHLY 
FOR TRS-so- 8 | | М EE : 
а E by | Е б. OWNERS 


MONTHLY NEWSMAGAZINE 
Practical Support For Model I & П 


PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
e PRACTICAL APPLICATIONS INCLUDE THE FOLLOWING: 
a А COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 
e BUSINESS “ INVENTORY CONTROL 
AMES $ WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE} 
* ə . 
GAMBLING * G a LOWERC ASE MODIFICATION FOR. YOUR VIDEO. MONITOR OR PRINTER 
• PA ( AL ТА HOLDING AM) 
е EDUCATION ә EXTEND 161 DIGIT ACCURACY ТО TRS-80™ FUNCTIONS (SUCH AS 
SQUARE AND TRIGONOMETRIC FUNCTIONS) 
e PERSONAL FINANCE « NEW DISK DRIVES FOR YOUR TRS 80" 
е PRINTER OPTIONS AVAILABLE FOR YOUR TRS-80™ 
e BEGINNER'S CORNER o А HORSE SELECTION БТВ ARITHMETIC TEACHER 
e C All. T PROGRAMS (BOTH FOR DISK OR CASSETTE 
e NEW PRODUCTS SEQUENTIAL AND RANDOM ACCESS) 
e RANDOM SAMPLING***BAR GRAPH 
» CHECKBOOK MAINTENANCE PROGRAM 
е SOFTWARE EXCHANGE ә LEVEL T UPDATES" "LEVEL Il INDEX 
ө ІТ CARD INFORMATION STORAGE FILE 
e MARKET PLACE » BEGINNER'S GUIDF TO MACHINE LANGUAGE AND ASSEMBLY 
LANGUAGE 
e QUESTIONS AND ANSWERS e ГІМЕ RENUMBERING 
» AND CASSETTE TIPS, PROGRAM HINTS, LATEST PRODUCTS 
e PROGRAM PRINTOUTS COMING SOON (GENERAL LEDGER, ACCOUNTS PAYABLE AND 
RECEIVABLE, FORTRAN 80. FINANCIAL APPLICATIONS PACKAGE. 
2... AND MORE PROGRAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS, 


STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
FI.EMENTARY AND ADVANCED) AND 


NOTICE 


Pursuant to a consent judgement entered in the United States District Court for the District of Massachusetts, H & E 
Computronics, Inc. hereby gives notice that it is not and has never been an authorized Radio Shack dealer or outlet, 
that products or services offered for sale or sold by it are not and were not approved or warranted by Radio Shack or 
Tandy Corporation, and that only products or services purchased directly from Radio Shack or its authorized retail 


outlets carry the warranty of Radio Shack and Tandy Corporation. If you have placed an order, still outstanding, with 
H & E Computronics, Inc., for products or services, in the belief that those products or services were manufactured, 
approved or warranted by Radio Shack or Tandy Corporation, you may cancel that order and obtain a full refund of 
any money paid or deposited, simply by writing to the address below. 


WORD PROCESSING PROGRAM (Cassette or Disk) 


ек For writing letters, text, mailing lists, etc , with each new subscriptions ог renewal. 
LEVEL П RAM TEST (Cassette or Disk) 
ly Checks random access memory to ensure that all memory locations are working properly. 


DATA MANAGEMENT SYSTEM (Cassette or Disk) -Complete file management for your TRS-80™ 


SEND FOR OUR 36 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-B0'" PROGRAMS 
AVAILABLE ON CASSETTE ANO DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTION OR SAMPLE ISSUE. 


999*6€9€09089€09€8009000909000000600680000090096?6€6060€0€094528053408.2532295242527?202845248429450958909€920999U9»€9990909*9*$9609905000€099€09000200€92229 


‘COMPUTRONICS: а 8 


4 New City, New York 10956 gene | 
Box 149 ew City, New Yor (914) 425-1535 
ONE YEAR SUBSCRIPTION 824 | 1 TWO YEAR SUBSCRIPTION $48 SAMPLE OF LATEST ISSUE м — —. 
START MY SUBSCRIPTION WITH ISSUE — —— (muy 1978 9 47. January 1979 е 12 June 1979 е 418-)апцағу 1980) 
NEW SUBSCRIPTION. . RENEWAL 
CREDIT CARD NUMBER EXP DATE 
SIGNATURE 
NAME 
ADDRESS 


««« ADD $6/ YEAR (CANADA, MEXICO): ADD $12, YEAR AIR MAIL- OUTSIDE OF U.S.A., CANADA & MEXICO «se» 
* TRS-80™ 15 A TRADEMARK OF TANDY CORPORATION 
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will cover business com- 
munications. For program 
information, contact the 
Director of Program 
Development, The Con- 
ference Company, 60 Austin 
St, Newton МА 02160. For 
exhibit information, contact 
the national sales manager, 
Communications Networks 
80, POB 96, Haddon 
Heights NJ 08035. 


February 25-27 
3rd International Learning 
Technology Congress and 
Exposition, Sheraton 


acoustic modem. 


А Cat modem lets your computer talk 
face to face with any other compatible 
computer or terminal within reach of 
your phone, over standard telephone 


lines. 


You can work at home using the com- 
puter at your office. Send or receive data 
from anywhere. Or swap programs. 


Washington Hotel, 
Washington DC. Applica- 
tions and technologies for 
the use of microcomputers 
and video disks as well as 
traditional technological 
issues in education and 
training will be discussed. In 
addition to the technical ses- 
sions, exhibits will range 
from video disk and media- 
based systems to computer- 
based instruction systems. 
Contact the Society for Ap- 
plied Learning Technology, 
50 Culpeper St, Warrenton 
VA 22186, (703) 347-0055. 


won't be a phone ` 
without one. 


The only way to realize the full potential 
of your small business or personal com- 

puter is to tie it in with other computers. 
And the best way to do that is with a Cat 


without one. 


М9 ноп 


Tie your computer into the world. 


Call for details 


(800) 423-5410 


In California (213) 996-5060 


February 25-27 
Microprocessor Peripherals 
Workshop, Montgomery 
AL. This hands-on 
workshop includes 27 hours 
of instruction, with a take- 
home option and one 
microcomputer station for 
every two participants. Con- 
tact Paul A Willis, POB 29, 
Arlington VA 22210. 


February 25-28 
Compcon ‘80, Jack Tar 
Hotel, San Francisco CA. 
The conference theme is 
“VLSI: New Architectural 


Fast, accurate, reliable—and under $199. 
Cat. Someday there 
won't be a computer 


Available at Hamilton/ Avnet, Kierulff Electronics, Byte Shops, Computerland, 


and your local computer store. 


Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 
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Horizons." It will be 
devoted to developing 
advanced technologies for 
computers, Contact Comp- 
con Spring "80, РОВ 639, 
Silver Spring MD 20901. 


February 26-28 
Nepcon West '80, Anaheim 
Convention Center, 
Anaheim CA. The con- 
ference and exhibit will deal 
with the latest advances in 
electronics by covering such 
topics as wave soldering, 
etching, automated 
assembly, die attaching, 
hybrid circuit packaging, 
photo lithography, precious 
metal recovery, laser anneal- 
ing, and much more. For 
further information, contact 
ISCM Inc, 222 W Adams St, 
Chicago IL 60606. 


February 26-29 
Office/Korea/80, Korea 
Exhibition Center, Seoul 
Korea, Exhibits at this 
exposition will include the 
range of products needed in 
offices from computers, 
word processing equipment 
and software to stationery, 
supplies, furniture and ser- 
vices, Information about the 
show may be obtained from 
Expoconsul, a division of 
Clapp and Poliak, 420 Lex- 
ington Ave, New York NY 
10017. 


February - August 
Microprocessor Design 
Courses. The course is aim- 
ed at professional design 
engineers and covers funda- 
mentals of microprocessor 
operations, programming, 
architecture and input/out- 
put integration. It will also 
cover Z80 and 8085 pro- 
cessors, working with the 
STD BUS and the designing 
and documenting of soft- 
ware. Tuition for the course 
is $400. The courses will be 
held in major cities 
throughout the US, Contact 
Elma Barnes, PRO-LOG, 
2411 Garden Rd, Monterey 
СА 93940, or phone (408) 
328-4745. 


МАНСН 1980 


March 1 
Exploring Small Computers, 


Back-Up шшш 


The availability of fast, reliable, high capacity hard 
disk storage for the S-100 computer market has 
created a wave of excitement. It has also under- 
scored the somber necessity for a reliable means of 
backup. No serious application is practical without 
a dependable, economical method for backup and 
archiving of critical on-line data. 

Now, CSSN breaks the barriers to hard disk ap- 
plications by offering the complete solution for data 
security ...acartridge tape drive (13.4 megabyte 
capacity), fully S-100 interfaced, and software to 
make it work. - BACKUP IS NOW A REALITY! 


Put your valuable data on-line with a hard disk . . . 
Save it off-line with our Back-Up Solution 
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COMPUTER SERVICE SYSTEMS NETWORK 


120 BOYLSTON STREET « FOURTH FLOOR» BOSTON, MASSACHUSETTS 02416 • (617) 482-2343 е TWX (710) 921-1943 INCORPORATED 


CSSA! 


Albion College, Albion MI. 
This fair will feature exhibits 
and seminars on microcom- 
puters and their applications 
in business, education, and 
the home. Contact D W 
Kammer, Dept of Physics, 
Albion College, Albion MI 
49224. 


March 3-5 
Office Automation Con- 
ference, Georgia World 
Congress Center, Atlanta 
СА. А combination con- 
ference and exhibition of 
office computer systems has 


been developed to help 
management understand the 
growing technology of 
business computer systems. 
For more information, con- 
tact H A Bruno and 
Associates Inc, 78 E 56th St, 
New York NY 10022. 


March 4 and 5 
Bth Annual Midwest Digital 
Equipment Exhibit and 
Seminar, Thunderbird Motel 
Minneapolis MN. Manufac- 
turers of computer ter- 
minals, data communication 
equipment, peripherals, data 


acquisition systems and 
digital test instruments will 
display their products. 
Seminars will be held both 
days. For further informa- 
tion, contact John Bastys 
Countryman Associates Co, 
1821 University Ave, St 
Paul MN 55104. 


March 6-8 
Microprocessor Peripherals 
Workshop, Chattanooga 
TN. See February 25-27 for 
details. 


March 10-12 
1980 National Office Exhibi- 


64KB RAM MEMORIES 


LSI-11 - $750.00 € SBC 80/10 - $750.00 


S-100 - $750.00 Ө 6800 - $750.00 Ө 6800-2 - $995.00 


ST FT 7 


СІ-1103 32K x 16 


СІ-6800-2 — 16KB to 64KB. Plugs 
directly into Motorola's EXORciser | or 
1. Hidden refresh up to 1.5 Mhz. Cycle 
stealing at 2 Mhz. Addressable in 4K 
increments with respect tc VXA or 
VUA. Optional on Board Parity. 64K x 9 
$995.00. 


СІ-5100 — 16KB to 64KB. Transparent 
hidden refresh. No wait states at 4 Mhz. 
Compatible with Alpha Micro and all 
Major 8080, 8085 and 280 Based 5100 
Systems. Expandable to 512 K bytes 
thru Bank Selecting. 64K x 8 $750.00. 


Ci-1103 — 16KB to 64KB on a single 
dual height board. On board hidden 
refresh. Plugs directly into LSI 11/2, 
H11 or LSI 11/23. Addressable in 2K 
word increments up to 256 K Bytes. 8K 
x 16 $390.00. 32K x 16 $750.00. 


СІ-6800 — 16KB to 64KB on a single 
board. On board hidden refresh. Plugs 
directly into EXORciser | and compati- 
ble with Rockwell's System 65. 
Addressable in 4K increments up to 
64K. 16K x 8 $390.00. 64K x 8 $750.00. 


СІ-8080 — 16KB to 64KB on a single 
board. Plugs directly into MDS 800 and 
SBC 80/10. Addressable in 4K 
increments up to 64K. 16 KB $390.00. 
64K $750.00. 


Test and burned-in. Full year warranty. 
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tion and Conference, 
Automotive Building, 
Exhibition Pl, Toronto 
Canada. Subject areas of the 
conference will include 
energy conservation, small 
business computers, 
micrographics, word pro- 
cessing, telecommunications, 
copiers, office landscaping, 
and many others. There will 
be approximately 100 
exhibitors presenting their 
products and giving 
demonstrations. 

For more information, 
contact Whitsed Publishing 
Ltd, Suite 2504, 2 Bloor St 
W, Toronto, Ontario 
M4W 3E2 CANADA. 


March 14-16 
West Coast Computer Faire, 
Civic Auditorium and 
Brooks Hall, San Francisco 
CA. An expected 15,000 at- 
tendees, over 340 exhibits, 
and more than 100 con- 
ference speakers will 
highlight this year's pro- 
gram, Exhibitor and speaker 
information тау be 
requested from the Com- 
puter Faire, 333 Swett Rd, 
Woodside СА 94062. 


March 17-20 
Interface ‘80, Miami Beach 
Convention Center, Miami 
Beach FL. This conference 
and exposition is devoted to 
data communications, 
distributed data processing, 
and networking. Approx- 
imately 1000 exhibitors are 
anticipated and attendance is 
expected to exceed 12,000. 
For information, contact 
Interface “80, 160 Speen St, 
Framingham MA 01701. 


March 17-21 
Applied Time Series 
Analysis, University of 
California at Los Angeles 
СА. This course is designed 
for engineers, scientists, pro- 
grammers, economists and 
other users of digital time 
series who require modern 
methods of data analysis 
using the fast Fourier 
transform (FFT), digital 
filtering, power spectral den- 
sities and correlation func- 
tions. The lectures cover 
topics relating to the Fourier 
transform, sampling linear 
systems, convolution, 
covariance, digital filtering, 


The line your reputation should be on. 


When a computer supplier or retailer sells equipment, we can vouch for rugged reliability inside and out. 


his reputation is on the line. 


Two complete systems: 


And when the customer has to justify his investment Our new Series 5000 features a megabyte of storage 


decision, his reputation is on the line too. 


on integral mini-floppies. Апа our Series 8000 is all 


So, naturally, everybody's a lot better off on a reliable business too. It can handle up to three megabytes on 


line. Like ours. 


8-inch drives. À large library of software, growing daily, 


With a name like Industrial Micro Systems, we includes CP/M* PASCAL, and FAMOS?* 
wouldn't think of building anything short of industrial Breaking the 64k barrier. 


standards...even our 5-100 products. 
No short cuts or jumpers. 


Using Industrial Micro Systems 32k memory boards 
with Memory Management, our systems can handle 


All of our boards — CPU, memory and controllers — up to 576k RAM internally. 

are made from real fiberglass instead of a plastic More in store. 

substitute. And contacts are gold plated over a copper- That's not the end of the line. It's growing all the time, 

ion barrier of nickel. along with our reputation for quality. Put your reputation 
Every disk enclosure features a heavy-gauge steel on the line. Our line. 

chassis, and a heavy duty power supply. Built to take it. For more details just call or write. Supplier/dealer 
Then come our complete systems. Aside from the inquiries welcomed. 

disk drives, we manufacture every component that goes Industrial Micro Systems, 628 N. Eckhoff, Orange, 

into them. Even the desk that goes around them. So СА 92668.(714) 978-6966 


INDUSTRIAL MICRO SYSTEMS 


The great unknown. 
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power and cross-spectral 
density functions, and 
introductions to new 
methods in spectral analysis 
and rotating machinery 
analysis. For more informa- 
tion, contact UCLA Exten- 
sion, 10995 Le Conte Ave, 
Los Angeles CA 90024. 


March 20 
Electronic Road Shows, 
Castaways Restaurant, Bur- 
bank CA. This traveling ex- 
hibition of components, 
materíals, and instruments is 
being produced by the 
Electronic Representatives 
Association (ERA). Over 
eighty ERA member firms 
will participate, and pro- 
ducts from over 700 elec- 
tronic companies will be 
displayed. For more infor- 
mation, contact the 
Southern California ERA 
office 20969 Ventura Blvd, 
Suite 9, Woodland Hills CA 
91364. 


March 24-26 
Data Entry Management and 
Supervision Seminar, Cherry 
Hill NJ. This course deals 
with the practical aspects of 
data entry, and the pro- 
blems encountered that are 
common to supervisors and 
managers. Concepts, tech- 
niques, motivation, training, 
and productivity will be 
covered. The fee is $415 for 
subscribers of MIC publica- 
tions and $445 for non- 
subscribers. For more infor- 
mation, contact MIC, 140 
Barclay Ctr, Cherry Hill М) 
08034. 


March 24-28 
Fourth European Conference 
on Electrotechnics, Stutt- 
gart. This conference will 
review recent developments, 
trends, and applications in 
the field of microelectronics. 
Microprocessors, computer 
communication, industrial 
electronics applications of 
microelectronics in the 
automobile and in medicine, 
and other topics will be 
covered. The conference 
language will be English. 
Contact Professor Dr W E 
Proebster, IBM Deutschland 
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GmbH, Postfach 80 08 80, 
D-7000 Stuttgart 80 
GERMANY (BRD). 


March 26-28 
Viewdata '80, Wembley 
Conference Centre, London 
England. Viewdata 80 is an 
international exhibition and 
conference on video-based 
systems and microcomputer 
industries. The British Post 
Office is presenting the 
Prestel Show which is about 
electronic mail services. 

Contact TMAC, 680 
Beach St, Suite 428, San 
Francisco CA 94109. 


March 30 
Greater Baltimore Hamboree 
and Computerfest, 
Maryland State Fairgrounds, 
Timonium MD. Personal, 
dealer, and small business 
computer displays and ex- 
hibits will be featured. Space 
is available outside for 
tailgate sales and swaps. For 
more information, contact 
Joseph Lochte Jr, 2136 Pine 
Valley Dr, Timonium MD 
21093. 


March - June 
Computer and Office 
Systems Expo and Con- 
ference. This is an exposi- 
tion for marketers of office 
systems equipment. The 
show and conference will 
focus on the local problems 
and opportunities of each 
region. The exposition and 
conference will be held in 
major cities around the na- 
tion. Contact The Con- 
ference Co, 60 Austin St, 
Newton MA 02160, or 
phone (617) 964-4550. 


APRIL 1980 


Ayril 1 and 2 
Southeast Printed Circuits 
and Microelectronics Exposi- 
tion, Sheraton-Twin Towers 
Convention Center, Orlando 
FL. This show is a specializ- 
ed event devoted entirely to 
the packaging, production 
and testing of printed cir- 
cuits, multilayers, semicon- 
ductor devices, and hybrids 


in the Southeast. Con- 
ferences are aimed at elec- 
tronics specialists. Contact 
ISCM, 222 W Adams St, 
Chicago IL 60606. 


April 9-11 
The Practical APL Con- 
ference, Washington DC. 
This conference is addressed 
to business executives and 
systems designers. For more 
information, contact Joan 
Gurgold, STSC, 7 Holland 
Ave, White Plains NY 
10603. 


April 9-11 
International Conference on 
Acoustics, Speech and 
Signal Processing, Fairmont 
Hotel, Denver CO. 

The IEEE Acoustics, 
Speech and Signal Process- 
ing Society is sponsoring 
this conference devoted to 
experimental and theoretical 
aspects of signal processing, 
speech, and acoustics. For 
more information, contact 
IEEE, 1100 14th St, Denver 
CO 80202. 


April 11-12 
10th Annual Virginia Com- 
puter Users Conference. This 
conference is sponsored by 
the Virginia Tech ACM stu- 
dent chapter. The topics of 
discussion will be program- 
ming languages and system 
and personnel management. 
For more information, con- 
tact VCUC10, 562 McBryde 
Hall, VPI&SU, Blacksburg 
VA 24061. 


April 13-16 
A Gateway to the Use of 
Computers in Education, 
Chase Park Plaza Hotel, St 
Louis MO. The purpose of 
this convention is to provide 
a forum for the exchange of 
information and ideas be- 
tween individuals, to inform 
educators of developments 
in computer technology, and 
to expose participants to in- 
novations in computing 
which can be utilized in the 
field of education. 

Educators are encouraged 
to exhibit and make presen- 
tations of instructional 
microprocessor materials 


during the convention. Con- 
tact the Association for 
Educational Data Systems 
(AEDS), POB 951, Rolla 
MO 65401. 


April 14-18 
High-Speed Computer 
Organization, 6266 Boelter 
Hall, UCLA Extension, Los 
Angeles CA. This course is 
for computer designers, 
system architects, project 
leaders and managers. The 
course provides an 
understanding of the prin- 
ciples of high-speed com- 
puter organization and their 
use in cost-effective systems. 
Several commercial and 
paper high-speed computers 
are presented and compared. 

For more information, 
contact UCLA Extension at 
POB 24901, Dept K, UCLA 
Extension, Los Angeles CA 
90024. 


April 21-25 
National Micrographics 
Association 29th Annual 
Conference and Exposition, 
Sheraton Center Hotel and 
Coliseum, New York NY. 
The theme for the show is 
“Focus on Productivity in 
Office Management.” 
Highlighting the conference 
and exposition will be 
presentations and talks con- 
cerning the use in offices for 
computer systems and 
related items. 

For more information, 
contact the Conference 
Dept, National 
Micrographics Association, 
8719 Colesville Rd, Silver 
Spring MD 20910. 


April 23-25 
International DP Training 
Conference, Hyatt Regency, 
Chicago IL. The theme for 
this event will be “Тһе 
1980s: The Information 
Decade." The conference is 
a symposium for data pro- 
cessing experts and cor- 
porate training executives. 
For information, contact 
Deltak Inc, 1220 Kensington 
Rd, Oak Brook IL 60521.8 


MICROSOFI CONSUMER PRODUCTS 


CONIINUING THE 


MICROSOFI TRADITION 


Microsoft set the standard in microcomputer system software. We know more 
about the structure and capabilities of today's microcomputers than anyone else. 
And now we're using that power in a whole new way! 


Announcing Microsoft Consumer Products. Dis- 
tinctive software packages backed by the Microsoft 
name. Each is created by a top-notch programmer 
and comes fo you fully documented, at a cost you 
can afford. 


Microsoft Editor/Assembler-Plus." Now get every 
feature of Radio Shack's Editor/Assembler and T-Bug 
all in one package. PLUS—many "big computer’ 
features to simplify your programming, editing and 
debugging. All in a low cost cassette package. 
Don't waste time creating both source and object 
tapes—Assembler-Plus assembles directly into mem- 
ory, Supports macros and conditional assembly, too. 
Editor-Plus simpiifies editing with extra commands 
like Substitute, Move, Copy and Extend. And 
Z-Bug;" the most powerful debugger ever available 
for the TRS-80, has single step execution, direct 
execution in caiculator mode and symbolic refer- 
ences. And, you can use up to 8 breakpoints at a 
time, with no need to remove a breakpoint before 
proceeding. For the 16K, Level Il, cassette TRS-80. 
Priced at $29.95. 


Microsoft Adventure. Only Microsoft offers Adven- 
ture complete, as originally written for the DEC 
PDP-10. now implemented on personal computers. 
The ultimate fantasy/logic game, Adventure allows 
you to explore the depths of the ‘Colossal Cave: 
collecting treasures and magic, solving puzzles, 
avoiding hazards and adversaries—including the 
dreaded killer dwarves. Don't be fooled by imita- 
tion or incomplete versions. Only Microsoft has it all. 
Adventure fills an entire disk with everything you 
need for your exploration. Written by Gordon Letwin, 
of SOFTWIN, Associates. Adventure for the ТІ%5-80 re- 
quires a single-disk, 32K system. For the Apple II? ° a 
singie-disk, 32K system with either the standard disk 
or language card system. For just $29.95. 


Circle 111 on inquiry card. 


CONSUMER 250) 


Microsoft Typing Tutor. There's no easier way to mas- 
ter your keyboard! Faster and more efficient than 
any other teaching method, Typing Tutor helps you if 
you're starting from scratch or simply building 
speed. The secret lies in Typing Tutors exclusive ТРМ“ 
or "Time Response Monitoring” software. TRM moni- 
tors your keyboard 20 times per second so the com- 
puter can evaluate your skill, Your speed, Your errors. 
Your weakest keys. Typing Tutor tells you where you 
stand then automatically adjusts itself to help you 
improve. Written by Dick Ainsworth and Al Baker of 
the Image Producers, Inc. For the Apple II with 16K 
and Apple BASIC or the TRS-80 with 16K and Level Il 
BASIC. Priced at $14.95. 


Microsoft Level Ill BASIC. Upgrade your Level | 
TRS-80 and increase your programming efficiency 
without additional hardware. Microsoft Level |! 
loads from cassette tape on top of the Level I| ROM, 
It gives you every feature of Disk BASIC except disk 
file commands. But that's not all—Level Ills high- 
speed graphics turn your TRS-80* into a virtual elec- 
tronic drawing board. And fhere's program renum- 
bering, long error messages, quick shift-key entries, 
time-limit INPUT statements and many more fea- 
tures. System requirements: Level ІІ BASIC and 16K. 
Occupies 5.2K RAM. Priced at $49.95. 


Where To Buy. Microsoft Consumer Products are 
sold by computer retailers nationwide. If your local 
computer store doesn't have them, call us. Phone 
(206) 454-1315. Or write Microsoft Consumer Products, 
10800 Northeast Eighth, Suite 819, Bellevue, WA 98004. 


*TRS-80 is a trademark of Radio Shack Corp. * 'Apple Il is a tade- 
mark of Apple Computer, іпс.," Editor/Assembler-Plus and Z-Bug 
are trademarks of Microsoft. TRM is a trademark of The Image 
Producers, Inc. 


BYTE February 1980 161 


BYTE% Bite 


Ken Bowles' 
Current Activities: 
Training in Pascal... 
notes by C Helmers 


In the last year or so, we 
have been placing much em- 
phasis on the computer 
language Pascal, with parti- 
cular attention to the 
University of California at 
San Diego (UCSD) system 
which, by being available, 
has become a de facto stan- 
dard for small-computer, 
Pascal-oriented systems soft- 
ware. Dr Kenneth Bowles of 
UCSD was the originator of 
the project which generated 
the UCSD system, and he is 
its prime mover, 

As a professor of Com- 
puter Science and Electrical 
Engineering at UCSD, Dr 
Bowles has been instru- 
menta] in the implementa- 
tion of Pascal on small com- 
puters, starting with the LSI- 
11-based Terak machine, 
and now inciuding all the 
major 8-bit microprocessor 
designs. Since its inception 
in 1974, UCSD Pascal has 
been licensed to more than 


Lj LE] 


for the university's "non- 
profit" political environ- 
ment, the system's 
marketing and maintenance 
operations were assigned to 
a commercial company. 

Ken is now participating 
in the continuing education 
programs of a company 
called Integrated Computer 
Systems Inc. This company 
specializes in intensive train- 
ing courses given in major 
Cities, as a sort of travel- 
ing road show intended for 
potential users of high- 
technology tools such as the 
Pascal language. Ken's 
course is designed for 
engineers, scientists and pro- 
grammer /analysts who plan 
to use Pascal for the 
development of software 
systems. The class features 
exercises involving text pro- 
cessing, interactive data 
collection, dynamic graphic 
display and real-time control 
applications. Class sizes are 
strictly limited to (typically) 
36 students in order to pro- 
vide maximum hands-on 
activity. 

The course is operated for 


Photo 1: The hands-on aspect of Ken's Integrated Computer 
Systenis continuing education course on Pascal is provided by 
use of a number of portable computers such as the Apple H 
Pascal system. Кеп is shown here demonstrating a point to some 


1000 individuals and 

organizations, With the re- 
cent availability on the Ap- 
ple Il, North Star Horizon, 


four days (Tuesday thru 
Friday), Each attendee 
receives a diploma and one 
Continuing Education Unit 


and other major personal 
computer systems, the 
UCSD software has become 
a major, machine- 
independent, industry-wide 
standard for an operating 
system and compiler. Due to 
the nonprofit status of the 
University of California, the 
system has been recently 
spun off to an independent 
software company, Softech 
Micro Systems of San 
Diego, California. 

Dr Bowles’ purposes in 
developing the UCSD Pascal 
system included the desire to 
make widely available a 
convenient and machine- 
independent structured pro- 
gramming language and 
operating system. The non- 
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students. 


commercial intellectual suc- 
cess of the Bell Laboratories 
UNIX operating system, 
with its language C, was 
doubtlessly an inspiration 
for the UCSD concept of a 
machine-independent 
Operating system and 
language. Ás a teaching 
device in schools and 
universities, the intellectual 
popularity of the Pascal 
language was part of the 
reason for choosing it as a 
suitable vehicle for 
widespread teaching of pro- 
gramming concepts and con- 
venient application program- 
ming. Also key to the choice 
of Pascal as a language to 


pursue was the fact that its 
originators, Niklaus Wirth 
and Kathleen Jensen, had 
designed a concise but 
robust high-level language 
which was first (and most 
typically} implemented 
through the highly machine- 
independent technique of 
simulating a virtual 
"P-machine" on conven- 
tional machines, The rest is 
history. An operating 
system with many interac- 
tive features, editors and file 
management programs was 
written in Pascal along with 
the compiler; the code was 
made available and when 
the response got too large 


for each 10 hours of 
participation. The Continu- 
ing Education Unit is a na- 
tionally recognized credit 
awarded by universities and 
educational organizations 
for participation in such 
programs. (Scheduled time 
each day of the four-day 
schedule is from 9 AM to 6 
PM, so in principle one 
could obtain 3.6 such units 
from the course given atten- 
dance of the full four-day 
schedule.) The price is $795 
inciuding all materials, lun- 
cheons and coffee breaks. 
The following dates are 
presently scheduled: 


San Francisco CA: 
February 12-15, 1980 


| PUTTING ІТ ALL TOGETHER 


.. ACCOUNTING 


Ф) INVENTORY 


^m CONTROL 


WORD PROCESSING 
TEXT EDITING 


Four-User North Star Horizon with 
29 Megabyte Hard Disk Interface 


INCLUDING: 

48K RAM per user 

Two 360K 5'4" disk drives (as many 
as four, optional) 

Two printers: 
One Texas Instruments TI 810 dot 
matrix, 150 character per second, 
bi-dlrectional, tractor feed printer 
with all avallable options 
One NEC Spinwriter 5510 docu- 
ment quality, full-character print- 
er with friction feed and tractor 
feed 
Deluxe printer stands and paper 
trays for both printers 


One Discus 29 megabyte (26 mega- 
byte formatted) Winchester technol- 
ogy. fixed hard disk unit with con- 
troller, cabinet, power supply. all 
cables, ports and connectors, com- 
pletely interfaced to DOS and BASIC, 
CP/M, PASCAL and Micro Mlke's In- 
terrupt-driven, bank-switching time- 
sharing (as many as four 29 mega- 
byte hard disk units, seven users, 
optional) 


One custom computer/hard disk 
desk, Executive model, three CRT 
stands, thirty 514” diskettes 


MANAGEMENT 


Circle 112 on inquiry card. 


*Micro Mike's, Incorporated Pro- 
gram Library Membership. includ- 
ng: 
General Ledger 
Accounts Receivabie 
Accounts Payable 
Inventory 
CSUB (Common SUBroutines) 
Payroll 
Mail list 
Word Processing/ Text Editing 
Project Cattle Profits 
Timesharing 
DOSCHG (eight inch drive Inter- 
face to DOS and BASIC) 
Commodities Charts 
and many outstanding utilities 
programs and public domain 


software 
* All programs available separately. 
Total System ............. $25,719 


Micro Mike's, Inc. thoroughly "burns 
in" and tests all systems delivered 
as integrated Пһағашаге/ software 
systems, under tlmesharing condi- 
tions, the ultimate test of a com- 
plete computer system. This “Битп- 
ing-in" and testing procedure con- 
tinues, non-stop, for a minimum of 
three days and nights, Insuring the 
end user the hlghest quality, trou- 
ble-free integrated hardware/ soft- 
ware system possible. 


Micro Mike's, Inc. will, for a fee, de- 
liver and set up a system anywhere 
in the USA. Personal user trainlng 
and/or custom programming ls also 
avallabie. 


Complete North Star 
Horizon Service Center 
Call or write for 
descriptive literature 


MICRO MIKE'S, 


Ж 


ы. 


кж жж X X Kk 


Discus 29 megabyte Winchester 
technology fixed, sealed hard disk 
units completely interfaced to DOS 
and BASIC, CP/M and PASCAL for 
most S-100 buss computer systems, 
ready to go, including controller, 
cabinet and power supply, all 
cables, ports and connectors $5,495 


Additional 29 megabyte drive, cabi- 
net and power supply....... $4,495 


* * * X жж ЖЖ 


Micro Mike's, Inc. offers а complete 
selectlon of top-notch business soft- 
ware. Among comprehensive pro- 
grams are: 


е Time and Expense package for ac- 
countants, attorneys, and other pro- 
fessionals * Patient Daily Record 
Program (Doctor /Patlent Ledger) for 
Physicians * Land Subdivision pack- 
age * Pharmacy * Motel Reservation 
with Night Audit * Banker's Trust * 
Feedlot * Oil/Gas Producer's pack- 
age * many more 


Kk * kK X XK XK kk xk 


IN STOCK: 

North Star Horizons 

Discus double density or quad capa- 
city eight inch drlves for S-100 
buss systems 

Printers: Texas Instruments TI 810, 
NEC Spinwriter, IDS-440 Paper 
Tiger 

Armadillo Armor 5'4” protective 
diskette shipping cartons .... $45 

per hundred 

Used Intertec Intertube CRTs, as-is 

conditlon, close-out........ $495 


INCORPORATED 
905 South Buchanan 
Amarillo, Texas 79101 U.S.A. 
806-372-3633 


making technology uncomplicated. . . for People 
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FOR YOU 
YOUR WIFE 
YOUR CHILD 
YOUR HOME 
YOUR SCHOOL _ 
YOUR BUSINESS 


ЙА Computer System Both 
Practical and Affordable! 


"AE Many uses for your computer, 8 Word 
a Processing B= Accounting & Bookkeeping 
Un. B Games в Personal Records ш Menu 
Mn" Planning ш Educational Development 
8 Tax Preparation B Homework, etc 


sa 
kee 


BYTE SHOP EAST offers a wide selection of hardware to meet 
your specific needs: SORCERER, PET, APPLE, NORTH STAR, 
IMSAI, DIGITAL, and many, many others. BYTE SHOP EASThas 
a complete library of books and magazines to meet your needs. 


Coma in to our computer stores for a FREE demonstration! 


DY FE SHOP ЕНЕ. 


130 East 40th 51 21 Hempstead Turnpike 
(Corner of Lexington Ауе,) 344 East of Wantagh Pkwy) 
New York 10016 Levittown, N.Y 11756 

Tues -Fri 10 - 6 Sat. 10-5 Tues.-Fri, 12-8 Sat 10-5 
12121 889-4204 |5181 731-8116 


New 
Roboltype 


Turns your 
\ typewriter 
а \ intoa 
quality 
output 
verres" Printer! 


ali electronics included—ready to use from package 
connects to IBM Selectric П typewriter in just one minute 
adapts to a variety of typewriters—no modifications 
compatible with Radio Shack TRS-80, Apple II, Pet, etc. 
Centronics interface compatible 

available from stock in 30 days 


Put а Robotype to work on your typewriter for under 
$1,000. Call (614) 436-3163 today! 
Dealer, distributors, and word processor OEM inquiries welcome. 


(А trademark о! 
Compu-Matics, Inc.) 


7? East Wilson Bridge Road * Worthington, Ohio 43085 
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Washington DC: 
March 4-7, 1980 


Los Angeles CA: 
March 11-14, 1980 


Atlanta СА: 
March 18-21, 1980 


Houston TX: 
April 15-18, 1980 


Boston МА: 
April 29-May 2, 1980 


San Diego СА: 
May 6-9, 1980 


For further information 
and enrollment forms, con- 
tact Integrated Computer 


Systems Inc, 3304 Pico Blvd, 


Santa Monica CA 90405, or 
phone (213) 450-2060. 


Call for Papers— 
1980 LISP Conference 


A call for papers has been 
announced for the August 
24 thru August 27 LISP 
Conference at Stanford 
University. The topics 
should cover languages and 
theory, programming 
aspects, architecture, and 
applications of LISP. Other 
related items are welcome. 
Authors are requested to 
send four copies of a full 
draft paper not exceeding 
4500 words, and a one-page 
abstract, by March 14, 1980 
to the Conference Head. 
The abstract should provide 
sufficient detail to allow the 
committee to apply uniform 
criteria for acceptance. 
Authors will be notified of 
acceptance or rejection by 
May 16, 1980. For inclusion 
in the proceedings, final 
papers are due by June 27, 
1980. Send papers to John R 
Allen, Stanford Artificial In- 
telligence Lab, Stanford 
University, Stanford CA 
94305, or phone (415) 
497-4971 for further details. 


Bulletin Board Notes 


А computerized bulletin 
board system (CBBS) is now 
in operation in Cambridge 
Massachusetts, thanks to the 
diligent labors of David Mit- 
ton and other members of 


the New England Computer 
Society. Running the CBBS 
code written by Ward 
Christensen and Randy 
Suess on a Processor 
Technology 5о1-20, the 
system is available around 
the clock. Two data rates 
are supported, 110 and 300 
bits per second (bps). The 
telephone number to access 
the system is (617) 864-3819. 

A description of a CBBS 
appeared in the article 
"Hobbyist Computerized 
Bulletin Board," by 
Christensen and Suess, in 
the November 1978 BYTE, 
page 150. 


Call a Computer 
for Computers 


If you want to purchase 
computer equipment, soft- 
ware, terminals, supplies, or 
any other related equip- 
ment, call (813) 885-4811 
and talk to a computer. 
There is no charge but calls 
are limited to 3 minutes; 
however, if necessary, you 
can call again. There should 
be a listing of the items 
needed. To access the 
system: set your terminal for 
300 bps operation, set the 
modem for full duplex 
originate operation, call 
(813) 885-4811, after the ter- 
minal is on-line enter any 
character and a carriage 
return. The system will res- 
pond "PLEASE LOG IN", 
then enter the string 
"HELLO-Z999," (only the 
characters underlined), then 
follow the directions on the 
terminal to search the file. 

To place a listing with the 
service, contact Basic Online 
Software Systems Corp, 
POB 22412, Tampa FL 
33622. 


Cafeteria Chain Pioneers 
Computerized Cost 
Control of Recipes 


A chain of cafeterias serv- 
ing the Los Angeles public 
has developed a restaurant 
menu-planning system to 
minimize the effects of rapid 
inflation and skittish 
agricultural commodity 
prices, 
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Model DMB-6400 Series dynamic 64k byte RAMS incorporate the 
features which are standard in the DM-6400 Series and adds 


bank select for multi-user-timesharing applications. 


€ ALPHA MICRO, CROMEMCO, € Four (4) 16k byte, functionally 
and NORTH STAR output port independent memory banks. 
bank select. e Eight (8) 64k byte banks of mem- 


e Memory bank size can be incre- 
mented to 64k bytes in 16k 
increments. 


огу per output port for expan- 
sion to 512k bytes for each 
output port. 


Model DM-6400 Series dynamic 64k memory boards feature IEEE 
S-100 compatible timing and on board transparent refresh. 


e Memory selectable and deselec- e 25 MHz on board crystal oscillator 
table in 4k byte increments. for independent timing. 

DMB-6400 and DM-6400 Common Features: 

e 4 MHz 280 operation with no wait è Low power- 8 watts maximum. 
states. e Reliable, expandable memories. 


e Tested and burhed-in. 
ONE YEAR GUARANTEE 


THE FOLLOWING PRODUCTS ARE AVAILABLE 
O DMB-6400/64K RAM О DMB-3200/32K RAM O DM-6400/64K RAM O DM-3200/32K RAM 
[1 ОМВ-4800/48К RAM О DM-4800/48K RAM 

ATTRACTIVELY DISCOUNTED OEM AND DEALER QUANTITY PRICES AVAILABLE 


U.K. & EUROPEAN REPRESENTATIVE: 
jan REOMP EE, MEASU — 
LONDON, WIM 7LD UX. systems & controls 


TEL: 01-580/8841 TELEX; 851-3085 


AUSTRALIAN REPRESENTATIVE: incorporate 
COMPUTERLAND OF MELBOURNE 
555 COLLINS STREET 867 North Maln Street & Orange, CA 92668 


MELBOURNE, VIC3000 : c 
TEL: 625581 Telephone: 714/633-4460 
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The menu planners at 
Clifton's Cafeterias enter 
current commodity pricing 
information into a Data 
General Corp computer 
system, and obtain the exact 
cost for each of 2500 recipes 
possible on Clifton's menus. 

The CS/40 system has 
reduced the menu recost 
time from 9 months to 6 
hours and could save the 
cafeteria chain about 
$50,000 annually. In addi- 
tion to the food purchasing 
and recipe maintenance, the 
system can handle the 


payroll for 600 employees 
and do accounts payable, a 
general ledger and a cash 
journal. The system includes 
a printer, four video ter- 
minals, a magnetic tape 
drive and a potential 250 K 
bytes of memory storage on 
the disk drives. 

The CS/40 business 
system has reduced errors, 
provided current informa- 
tion, and has allowed for 
more interesting and more 
varied menus. 

Contact the P R Dept, 
Data General Corp, Rt 9, 


Westboro МА 01581, for 
more information. 


Chicago Library Offers 
Public Computers and a 
Computerized Reference 

Service 


To permit the public to 
experience computer-assisted 
instruction (CAI), to per- 
form basic computer 
routines and to gain ex- 
perience in programming, 
microcomputers have been 
installed in the Business /- 
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YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 


The MAGIC WAND woa Processing 


System offers you the best features of any system 


in the micro market 


FEATURES INCLUDE: 


Full-screen text editor 
Simple, control key operation 
Edit programs as well as text 
Assemble, compile or run programs 
without modification 
Files larger than memory 
Files up to 256K 
Library files 
Merge part or all of one file with 
another 
Spool printing 
Print a file while editing another 
Easy page formatting 
Simple commands set margins, page 
length, etc. 
Ovarride commands at run-time 
Give any command from Ihe key- 
board as well as in file 
Variable pitch control 
Change pitch in mid-line, even 
mid-word 
Up to 128 user-defined variables 
String, numeric or dollar format 
Form letter generation from external 
data files 
Compatible with both sequential and 
fixed-record files 
Conditional commands 
Any command may be conditional 
Print іо disk and/or printer 
Save all or part of output on disk 
Switch from specialty printer to CP/M 
list device 
Print the same file on either specially 
or standard printer 


EASE OF OPERATION 


With all its power, the MAGIC WAND is 
remarkably easy lo use. This is no acci- 
dent. The command structure is designed 
to be flexible and logical so that you can 
perform basic functions with a minimum of 
commands. 


We have included іп the manual a step- 
by-step instructional program, for the per- 
son who has never used a word-proces- 
sor before. The trainee uses sample files 
from Ihe system disk and compares his 
work lo simulated screens and printouts. 

In addition to Ihe lessons, the manual 
has a complete documentation of the 
command structure, special notes for pro- 
grammers, an introduction to CP/M for 
non-programmers and a glossary. The 
manual is typeset, rather than typewritten, 
for greater legibility. 

We have written [he manual! in non- 
technical English, because we мапі you 
to read it. We don't overload you wilh a 
bunch of jargon that could confuse even a 
PhD in Computer Sciences. 


We send out newsletlers so that users 
of the MAGIC WAND can learn special 
applications cf ihe print commands. Рог 
example, we might show you how ta cre- 
ate а mailing list or set up an index for 
a file. 

In short, we've done everything we can 
to make things easy lor you. Because Ihe 
besl software in the world is just a bunch 
of code il you can't use it, 


For more information, call or write: 


small business applications, inc. 


3220 Louisiana * Suite 205 е Houston, Texas 77006 * 713-528-5158 


CP АА vc инета nianu a d нна Hare re Сен 
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Science/Technology Divi- 
sion of the Central Library, 
the Popular Library in the 
Cultural Center, the Wood- 
son Regional Library, and 
the Lincoln Park Branch, ail 
agencies of the Chicago 
Public Library. 

The system includes video 
displays, software, training 
manuais, but no printers. It 
runs on BASIC, and has 
B K bytes of programmable 
memory. Engineers, 
businessmen, students 
developing chess skills, and 
people balancing their 
checkbooks have been using 
the devices. If usage in- 
creases substantially, the 
Library will consider the 
purchase of additional units 
for other branches in the 
library system. 

Their other service pro- 
vides millions of references 
to books, periodicals, 
reports, all on a wide range 
of subjects. Where manual 
research can take hours or 
even days, the computerized 
service can reduce to only a 
few minutes the time usually 
required for a thorough 
research study. For this ser- 
vice, the first 5 minutes of 
computer time are free and 
each additional minute costs 
$1.50. Contact the 
Business/Science /Tech- 
nology Division in the Cen- 
tral Library at 425 N 
Michigan Ave, Chicago IL 
60611, or call (312) 
269-2915. 


Apple Education 
Foundation Advances 
Learning Methods 
Through Microcomputers 


Initially funded by Apple 
Computer, the nonprofit 
foundation will offer sup- 
port and resources to 
organizations and in- 
dividuals who are pioneering 
learning methods through 
the use of microcomputers. 
Funding authorizations 
through 1980 are valued in 
excess of $250,000. The 
foundation will distribute 
hardware equipment for 
both developmental and 
demonstration projects in- 
volved in producing instruc- 
tional computing materials. 
The foundation's primary 


TIME. TIME 
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- BATTERY SUPPORTED 
CALENDAR CLOCKS 


PDP-11* Multi-Bus** 
TCU-100 • $495 TCU-410 • $325 
a Provides month, day, hour, minute and second. m Provides year, month, day, hour, minute and 
ш Caninterrupt on date/time, or periodic intervals. second. 
TCU-150 • $460 m SBC/BLC compatible. 
ш Provides year, month, day, hour, minute and 

second. HP 2100 
= Automatic leap year. TCU-2100 * $395 
| к. —— айр” дені кен в Correct time restored after power failure. 

“ | в Compatible with the HP TBG card. 

* i 

LSi-11/2 Serial Clock (RS 232 or 20 mA) 


TCU-50D • $325 

m Provides month, day, hour, minute and second. 
m Dual size board. 

m Patches for RT-11 SJ/FB VO2, УОЗВ. 


SLC-1 * $640 
в Connects between any terminal and host computer. 
m Provides date, time and more! 


All Digital Pathways TCUs һауе on board NICAD 


Lockheed SUE batteries to maintain time and date during power 
TCU-200 • $550 down. Timing is provided by a crystal controlled 
m Provides year, month, day, hour, minute, second oscillator. Prices are U.S. domestic single piece. 


and milli-second. Quantity discounts available. 


m Interval interrupts between 1/1024 seconds and 


64 seconds For more information on these products, contact: 


Digital Pathways inc. 
P 4151 Middlefield Road 
Computer Automation (Naked Mini) Palo Alto, CA 94306 


TCU-310 • $385 Phone: (415) 493-5544 
ш Provides year, month, day, hour, minute and 
second. 


“Trademark of Digital Equipment Corporation ** Trademark of inte! Corporation 


"+ Trademark of Computer Automation Incorporated 


DIGITAL PATHWAYS 
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Kill Surge 


surge Sentry 120 works in parallel with the power 
line to shunt destructive power surges in less than 
1 nanosecond! Triggers at 1096 above the nominal 
peak voltage. Plugs into any standard 120-volt 
outlet for immediate protection. 

Ideal for small computers, communications, 
medical, and other sensitive electronic equipment. 
Suggested retail price $89.50. OEM model also 


available. Call or write: 


2:14 = R&K Enterprises 


643 South 6th Street, San Jose, CA 95112 


(408) 288-5565. 


Dealer inquiries invited. 


DEC LSI-11 
Components 


Dependable service 
at discount prices 


Domestic 
and Export 


Mini 


Em 


Computer Suppliers, ine. 
25 Chatham Rd., Summit, N.J. 07901 


Since 1973 


(201) 277-6150 Telex 13-6476 


Mini Computer Suppliers. inc 


01111111111 | ||! 


168 


February 1980 © BYTE Publications Inc 


Circle 119 on inquiry card. 


goal is to place hardware in- 
to the hands of people who 
will further those educa- 
tional methods that best 
take advantage of the per- 
sonal microcomputer's 
capabilities. 

As continuing evidence of 
its commitment to educa- 
tion, the foundation will 
sponsor the Education Pro- 
gram Information Center 
(EPIC). EPIC will support 
microcomputer users in 
developing new instructional 
programs and in obtaining 
available information on 
educational materials. 
Authors are encouraged to 
submit their work to the 
center for review and feed- 
back on the most effective 
uses and placements of their 
materials. 

Both the Apple Education 
Foundation and EPIC may 
be contacted through the 
Apple Education Founda- 
tion, 20605 Lazaneo Dr, 
Cupertino CA 95014. 


AIDs for Apple Dealers 


AIDs (Apple Independent 
Dealers) was formed by and 
For independent Apple 
dealers, ie: those dealers 
with no direct contractual 
agreement or connection 
with any national chain or 
franchise. AIDs will provide 
a framework for improved 
communication, education, 
and support to its members, 
which will also be of benefit 
to consumers. This will in- 
clude sharing of information 
on new software and hard- 
ware evaluations, successful 
marketing and problem solv- 
ing, advertising ideas and 
more. 

Full membership for 
qualified dealers is $35 per 
year. For more information, 
contact Harry Sweeney, 
(503) 228-5242 or send a 
self-addressed, stamped 
envelope to AIDs, POB 
06126, Portland OR 97206. 


Report Studies Threat to 
Auto Electronics from 
Electric Fields 


With the increased use of 
electronic control systems in 
automobiles, there is con- 


cern about possible malfunc- 
tion or deterioration of 
function due to ambient 
electrical fields created by 
radio and television 
transmitters, high-powered 
radar, power transmission 
lines, or lightning strokes. 

Researchers at the Na- 
tional Telecommunications 
and Information Administra- 
tion (NTIA) have surveyed 
sources emanating energy 
across the radio-frequency 
portion of the elec- 
tromagnetic spectrum. Their 
report indicates that vehicles 
might sometimes — 
although rarely — be expos- 
ed to radio-frequency fields 
of 5 kV per meter which 
may cause the vehicle to 
become inoperative or may 
even damage its electronics. 

The report is availabie 
from the National Technical 
Information Service, 5285 
Port Royal Rd, Springfield 
VÀ 22161 for $4.50. The ac- 
cession number is PB 
294-819/ А8. For further in- 
formation, contact NTIA 
Office of Congressional and 
Public Affairs (202) 
377-1832. ш 


Correct Reversi 
Termination 


1 would like to point out 
a programming error in 
"Reversi," which was 
published in the November 
1979 BYTE, on page 76. The 
problem with the program is 
that it recognizes the end-of- 
game criterion too early, 
allowing the occurrence of a 
player not having a move 
only twice throughout the 
length of the game. This is 
due to the fact that counter- 
variable T3 is never re- 
initialized when a player is 
able to move. | recommend 
insertion of the following 
code: 296 LET T3=0. 


Darrell Pittman 
4225 Forest Dr 
Port Arthur TX 77640 E 


By Netronics 


ASCI/BAUDOT, 
STAND ALONE 


Computer отк... 
Terminal 21495 


The Netronics ASCIL/BAUDOT Computer Terminal Kit is a 
microprocessor-controlled, stand alone keyboard/terminal 
requring no computer memory or software. It allows the use of 
either а 64, or 32 character by 16 line professional display for- 
mat with selectable haud rate, RS232-C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard typewriter configuration 


COMPLETE 


and generates the entire 128 character ASCII upper/lower case 


set wilh 96 printable characters. Features include onboard 
regulators, selectable parity, shift lock key, alpha lock jumper, 
а drive capability of one TTY load, and the ability to mate 
directly with almost any computer, including the new Ex- 
plorer/85 and ELF products by Netronics. 

The Computer Terminal requires no І/О mapping and 
includes Ik of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCH /BAUDOT 
ın serial conversion and serial to video processing—fully 
crystal controlled for superb accuracy. PC boards are the 
CUR quality glass epoxy for Ihe ultimate in reliability and 
lang life. 


VIDEO DISPLAY SPECIFICATIONS 

The heart of the Netronics Computer Terminal is the micro- 
processor-contralled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCII or 
BAUDOT signal scurce, The VID converts the paraliel data 10 
serial data which is then formatted to either RS232-C or 20 ma. 
current loop output, which can be connected to the serial 1/О 
on your computer or other interface, i.e., Modem. 

When connected to a computer, Ihe computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
lo be displayed on a TV sel (using an RF modulator) or on a 
video monilor. The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative lo 
which character and where it is to be displayed on the screen. 


Video Output: 7.5 P/P into 7$ ohm (ETA RS-170) * Baud Rate: 
110 and 300 ASCH © Outputs: R5232-C or 20 ma, current loop 
• ASCII Character Set: /28 printable characters— 


аф сӨуАруТ фо, 4439272) өн 

8524 0$*,-./01234956789:; (22? 
@RBCDEF GHI JKLMNOPORSTUARIVZ2UCA ^. 
*abcdef ghi jklanopqrs tuvux yz 0d 


BAUDOT Character Seti: A BCDEFGHIJKLMNOP 
RSTUVMWAXYZ-?2:*358/),,9014!/57;2768* 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X-Y cursor addressing * 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Feed, Delete % Monitor Operation: 50 or 60Hz f/umper 
selectable. 


Continental U.S.A. Credit Gard Buyers Oulside Connacticul 


CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Technical 

Ғе Assistance, Etc. Call (203) 354-9375 ^ =} 
Netronics R&D Lid., Dept. PE-9 Í 
333 Litchfield Road, New Milford, CT 06776 


Please send the items checked below— 
Г] Netranics Stand Alone ASCII Keyboard/Computer 
Terminal Kit, $149.95 plus $3.00 postage & handling. 
Г] Deluxe Steel Cabinet for Nettonics Keyboard/Termi- 
| nal [n Blue/Black Finish, $19.95 plus $2.50 postage { 
and handling. 
| O Video Display Board Kit alone (less keyboard), $89.95 | 
plus $3 postage & handling. 
| O 12" Video Monitor {10 MHz bandwidth) fully assem- | 
bled and tested, $139.95 plus $5 postage and handling. 
| 1 RF Modulator Kil {lo use your TV set for a monitor), | 
$8.95 postpaid. 
| Û 5 amp Power Supply Kit іп Deluxe Steel Cabinet 
(= УОС @ 5 amps, plus 6-8 VAC), $39.95 plus $2 
postage & handling. 
ца" Enclosed (Conn. res. add sales tax) $$ 
y— 
[1 Personal Check 
[] Visa 


E ك‎ анна 
Signature ER, Date 1 


M Print 
f Мате 


O Cashiers Check/ Money Order 
O Master Charge (Bank#_ i} 


j Address 
| City 


Smee Sp LL BC LÁ M 
L mam шыш |! Send Me More Information mm mmm 
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Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit — 


Explorer/85 


100% compatible with all 8080A and 
8085 software & development tools! 


No matter what your future computing plans may 
be, Level “А ”—at $129. 95—is your starting point. 

Starting at just 5129.95 for a Level “A” operating system, 
you can now build the exact computer you want. Explorer/85 
cun br your beginner's system, OEM controller, or IBM- 
formatted 8" disk small business system...yel уан те never 
forced to spend a penny for a component or feature you don't 
wan! and you can expand in small, affordable steps! 

Now, for just $129.95, you can own the first level of a fuily 
expandable computer with professional capabilities—a com- 
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access to ай software and development 
tools that exist for both the 8085 and its 8080A predecessor 
(they are 100% software compatible)—a computer which 
fcatures onboard S-100 bus expansion—plus instant conver- 
sion to mass storage disk memory with either 5-L/4^* diskettes 
or standard 1BM-formatted 8" disks. 

For just $129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don't have them already), 
Ехріогег/85 lets you begin computing on a significant level. . . 
applying the principles discussed in leading computer maga- 
zines. . „developing “state of the ап'' computer solutions Гог 
both the industrial and leisure environment. 


Level "A" Specifications 

Explorcr/85's Level “А” system features the advanced Intel 
8085 cpu, ап 8355 ROM with 2k dcluxe monitor/operating 
system, and ап 8155 КОМ-І/О--а!! оп a single motherboard 
with room for RAM/ROM/PROM/EPROM and S-100 ex- 
pansion, plus generous prototyping space. 

(Level “А” makes а perfect OEM controller for indusirial 
applications and is available in a special Hex Version which 

а | ғ can һе programmed using 
| the Меігопісв Hex 
| Display.) 

PC Board: glass epoxy, plated 
| through holes with solder mask 
1 * [/O: provisions for 25-pin 
(DB25) connector for terminal 
serial 1/О, which can also sup- 
port а paper tape reader 
...provision for 24-pin DIP 
biests, or industrial con- socket for hex keyboard/dis- 
troller use. play.. .casselie tape recorder in- 
put...cassette tape recorder outpul...cassette tape control 
Output. ..speaker output... LED output indicator on SOD 
(serial output) line. . . printer interface (less drivers). . .total of 
four 8-bit plus one 6-bit 170 portseCrystal Frequency: 6.144 
MHz © Control Switches: reset and user (RST 7.5) 
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard е Counter/Timer: programmable, 14-bit 
binary * System RAM: 256 bytes located at F800, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems... RAM expandable to 64k via S-100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leaving 0000 free for user 
RAM/ROM. Features include tape load with labeling ...tape 
dump with labeling...cxamine/change contents of memory 
...insert data...warm start...cxaminc and change all 
registers. . .single step with register display at each break point, 
a debupgging/training feature...go to execution address... 
move blocks of memory from one location to another. . . fill 
blocks of memory with a constant. . . display blocks of memory 
. ..automatic baud rate selection... variable display line length 
control (1-255 characters/line)...channelized 1/O monitor 
routine with 8-bit parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with 1/O ports. 

System Monitor (Hex Version): Tape load with labeling... 
tape dump with labeling. . .examine/change contents of mem- 
ory...insert data...warm start...examine and change a 


P'Netronics R&D Ltd, борт R 


333 Litchfield Road. New Milford, CT 06676 
Please send the items checked below— plus 52 рі. 
ПІ Explorer/85 Level "А" Kit (ASCII 
Version), $129.95 plus $3 p&h. 

П Explorer/85 Level "A" Kit (Hex 


w 575 Г Keypad/ 


Level "A" at $129.95 is a 
complete operating system, 
perfect for beginners, hob- 


O Deluxe Steel. Cabinet for ASCII 
Keyboard/Terminal, $19.95 plus $2.50 
p&h. 


registers. . . single step with register display at each break point 
BO 10 execution address. Level "A" in ihe Her Version 
makes a perfect controller Tor industrial applications and can 
bc programmed using the Metronics Hex Keypad/Display. 
m Hex KeypadiDisplay 
eae Specifications 

ЖИА” Calculator type keypad with 24 


ЧА ie system defined and 16 user 

а M * oe defined keys. 6 digit calculator 

n ^e сй іуре display which displays ful] 

К — address plus data as well as 
Hex Keypad/Dispiay. register and slatus information. 


Level *B" Specifications 

Level**B" provides the S-100 signals plus buffers/drivers to 
support up to six 5-100 bus hoards and includes: address 
decoding for onboard 4k RAM expansion seleci-able іп 
4k blocks. . . address decoding for onboard Bk EPROM expan- 
sion selectable in Bk blocks. . .address and data bus drivers for 
onboard expansion. . . wait stale generator (jumper selectable}, 
to allow the use of slower memories. ..1wo separate 5 volt 
regulators. 


Level "C" Specifications 
Level "C" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
§-100 cards directly into the 
" — motherboard. Both cage and 
Expiorer /85 with I el cards arc neatly contained inside 
“C card cage. Explorer's deluxe site] cabinet, 
Level “С” includes a sheet metal superstructure, a S-card gold 
plated S-100 extension PC board which plugs into the mother- 
board. Just add required number of S-I0O connectors 
Level *D" Specifications 
Level **D'" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockels to expand your 
Explorer/85 memory to 4k (plus the original 256 bytes tocaled 
in the 8155А). The static RAM can be located anywhere from 
9000 to EFFF in 4k blocks. 
Level “E” Specifications 
Level '"E"' adds sockets for 8k of EPROM to use the popular 
Intel 2716 or the T] 2516. Il includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM [C's 
(allowing for up 10 12k of onboard RAM). 


Order А Coordinated 

Explorer/85 Applications Pak! 

Experimenter's Pak (SAVE $12.50) —Buy Level *'A" and Hex 
Keypad/ Display for $199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 

Student Pak (SAVE $24.45)—Buy Level "A," ASCII Key- 
board/Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 

Engineering Pak (SAVE $41.00)—Buy Levels “А,” "B," 
"С," *D,'' and “E” with Power Supply, ASCH Keyboard/ 
Computer Terminal, and six 5-100 Bus Conneclors for $514.75 
and get 10 FREE computer grade casselle tapes plus FREE 
8085 user's manual plus FREE postage & handling! 

Business Pak (SAVE $89.95) —Виу Explorer/85 Levels “А,” 
"B," and "C" (with cabinet), Power Supply, ASCII Key- 
board/Computer Terminal (with cabinet), І6к RAM, 12” 
Video Monitor, North Star 5-1/4"' Disk Drive {includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599.40 and get 10 FREE 5-1/4"' minidiskettes ($49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 


Continental U.S.A. Credit Card Buyers Quisida Canneclicul 


CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Technical 
Assistance, Etc. Call (203) 354-9375 
sonalized disk operating system-—just 
plug it in and you're up and running!) | 
$699.95 plus $5 p&h. ) 


т 


OPower Supply Kit for North Star 
Disk Drive, $39.95 plus $2 p&h. 


Version), $129.95 plus $3 p&h. 

C] 8k Microsoft BASIC on cassette 
tape, $64.95 postpaid. 

[] 8k Microsoft BASIC in ROM КИ 
(requires Levels "В," "D," and "Е"), 
$99.95 plus $2 p&h. 

Û Level “В” (S-100) Kit, $49.95 plus 
$2 path. 

Û Level “С” (5-100 6-саға expander) 
Ки, $39.95 pius $2 p&h. 

D Level "D" (4k RAM) Kit, $69.95 
plus 52 p&h. 

ÛU Level "E" (EPROM/ROM) Kit, 
$5.95 plus 50€ реһ. 

О Deluxe Steel Cabinet for Explorer? 
85, $49.95 plus $3 p&h. 

O ASCH Keyboard/Computer Ter- 
mina! КИ (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud rate, 
К5232-С or 20 ma. 1/О, 32 or 64 char- 
acter by 16 line formats, and can bc 
used with either a CRT monitor ora TV 
set (if you have an RF modulator), 
$149.95 plus $2.50 p&h. 

О Hex Keypad/Display KH, $69.95 


П Power Supply КИ (+ 8V @ 5 amps) 
re steel cabinet, 539.95 plus $2 


О Gold Plated 5-100 Bus Connectors, 
$4.85 each, postpaid. 

[1 RF Modulator Kit (allows you 10 
use your TV set as a monitor), $8.95 
postpaid. 

Г] 16k RAM Kit (S-100 Board expands 
to 64k), $199.95 nlus 52 p&h. 

O 32k RAM Kit, $329.95 plus $2 p&&h. 

O 48K RAM Kit, $459.95 plus $2 p&h. 
Û 64k RAM Кі! ,6589.95 plus $2 p&h. 

Û 16k RAM Expansion Kit (to expand 
any of the above up to 64k), $139.95 
plus $2 p&h each. 

Г] intel B085 cpu User's Munual, $7.50 
postpaid. 

Û Special Computer Grade Cassette 
Tapes, $1.99 cach or 3 for $5, postpaid. 

C] 12" Video Manitor (10 MHz band- 
width), $139.95 plus $5 p&h. 

Û North Star Double Pani Floppy 
Disk Kit (One Drive) for Explorer? 
85 (includes 3 drive S-100 controller, 
DOS, and extended BASIC with per- 


O Deluxe Case for North Star Disk 
Drive, $39.95 plus $2 p&h. [ 


O É£xperimenter's Pak {see above), 
$199.90 postpaid. 

Г) Student Pak (see above), 5315.5] 
postpaid. 

O Engineering Pak (see above), 
$514.75 postpaid. 

O Business Pak (see above), $1599.40} 
postpaid. 

Total Enclosed % | 
(Conn. гез. add sales tax) By— 

LJ Personal Check О M.O./Cashier’s 
Check О Visa О Master Mel 


(Bank #_ |. /X 3 ) 
Acct. # 


Signature _FExp, Dale кер 
Print 


Name | 
Address 
ا‎ 


State. — 7; 


—— 
Lg E CE pD-pIy TIL DL ED D D loe ee ee) Send Ме Information шш 


Circle 300 on inquiry card. 
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HARDSI 
DISK EXPANSION PACKAGE 


This package includes everything necessary to 
add disk capabilities to your TRS-BO. To buy 
everything in this package would normally cost 
$1100 at your local Radio Shack store. We start 
with the Radio Shack expansion interface and add 
16K RAM. You also receive a Percom 40-track disk 
drive with a dual drive cable. To start you off right, 
we've added the NEWDOS (40-track) disk 
operating system and a box of BASF diskettes. 
Also, the Регсот data separator, the component 
which Radio Shack forgot. $899.95 


SAVE $181.00 


DELUXE EXPANSION PACKAGE 


This package includes a 32K expansion interface 
with the Percom data separator installed, two Per- 
com TFD-100 disk drives and a 4-drive cable, 
NEWDOS+ operating system and 2 boxes of 


BASF diskettes. $1449.95 
SAVE $354.00 | 


TOLL-FREE 
ORDER 


1-800-258-1790 


LIST OUR USED USED 

TRS-80 COMPUTERS: PRICE PRICE OFFER PRICE 
Level-| 4K $499 $449 
Level-I 16K, w/keypad $729 $659 
(еуеі!! 4K $619 $559 $350 $500 
(езе! 16K $669 $450 $625 
Level-I| 16K, w/keypad $849 $769 $475 $675 
PRINTERS: 

Line Printer 111 $1999 $1849 

Gentronics 779-2 $1598 $1095 $655 $850 
Line Printer 11 $999 $545 $750 
Centronics 730 $999 $899 $545 $750 
Centronics P1 * $499 $419 $250 $358 
Quick Printer 11 $219 $197 $100 $150 
QP-II Exp. Int. Cable $20 $18 

* Cable required $39 $35 


“Ж COD orders require 


S 
25% cash deposit 
SS Ж Prices subject to change 


SS 


»K Prices do not include shipping 
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6 South Street = Milford, New Hampshire 03055 «(603) 673-5144 


SMALL BUSINESS PACKAGE 


An ideal starter package for the smal! business. 
Includes а TRS-80 with 16K RAM and Level Il 
BASIC, an expansion interface with an additional 
18K RAM installed, two Percom disk drives*with 
cable and data separator, NEWDOS disk 
operating system (40 track version) and the Cen- 


tronics 730 line printer. 
SAVE $579.00 $2799.95 


DELUXE BUSINESS PACKAGE 


(Includes all the necessities for a small-to-medium 
size business to become computerized. Includes 
a Level ІІ TRS-80 with 16K RAM installed and 
modified to display upper and lower case letters 
with Electric Pencil, a 32K RAM expansion inter- 
face with the Percom data separator 
instalted,three Регсот TFD-10 disk drives and a 
4-drive cable, a Centronics 779-2 tractor feed 
printer, a 40-track NEWDOS and Electric Pencil 
Word Processor software. We have even added a 
system desk and printer stand. 


SAVE 5628.00 $3799.95 
ARDS! LIST OUR USED USED 
EXPANSION INTERFACE: PRICE PRICE OFFER PRICE 
ae OK $299 $269 $165 $230 
(v. TOI $448 379/403 $245 $340 
о а ЕК $597 479/537 $325 $440 
DISK DRIVES: 

Percom, TFD-100, 40-track $399 

Percom, dual TFD-100 $795 

Parcom, TFD-200, 77-track $675 

2-drive cable $29 

4-drive cable $39 

Radio Shack, -0 $499 $469 $290 $390 
Hadio Shack, -1, 2, 3 $399 $459 $270 $370 
ACCESSORIES: 

Telephone Interface $199 $179 $100 $150 
16K Memory Kit $99 

16K Memory Kit for E.l. $95 

RS232-C Interface $99 $89 $55 $75 
TRS-232 Interface $49.95 

Data Dubber $49.95 


NO SUBSTITUTIONS ON PACKAGE PRICES 
"Aadio Shack and ТВ5-80 are trademarks of Tandy Corporalion. 


Circle 227 on inquiry card. 


UTILITIES 


GAMES 


PURPOSE—BUSINESS 


SPECIAL 


BOOKS 


NEW SOFTWARE! 


Original ADVENTURE (Microsoft) 
, : s.. . 928.95 
Galactic Empire 16K L 11... .. $14.95 


7 чо то а + BF AN ¢ * к + 4 


Alien Invasion 16K L II ..%9.95 
Kriegspiel (wargame) 16K L 11. $ 7.95 
Oil Baron 16K L ll..... 


File Manager 80 by Nepenthe. $49.95 32K Disk 
Directory 15K Disk $9.95 

Áutomated Disk Directory $14.95 32K Disk. Re- 
quires NewDOS. 

Level ІІ BASIC by Microsoft. $49.95 

Level | In Level 1 by Apparat. Leve} tt, 16K $15.00 
Fortran by Microsoft. 32K - 2 Disks. New low 
price $150.00 {includes macro-assembler.) 
NEWDOS by Apparat $49.95 

NEWDOS + by Apparat $99.95 


Machine Language Monitor by Small Systems 
Software. Laval 11, 16K $26.95 


Renumber by Lance Micklus. Level Il, available 
In 16 through 48K (specify when ordering) $7.95 


Renumber source listing $20.00 


Casino Anthology 16K L 11....$ 7.95 
TRS-80 Opera Theatre........$9.95 


Print Spooler (Disk)... 
Floppy Disk Diagnostic (Disk)$24.95 
File Manager 80... 


Three Monitors for Disk by Small Systems Soft- 
ware, Disk for 16 through 48K (all in one) $29.95 


KVP Extender by Lance Micklus. Tape - $29.95; 
Disk - $34.95 


KVP 232 by Lance Micklus - KVP adapted for the 
TRS-232. Tape - $29.95 


ST80 Smart Terminal Level 11, 16K $49.95 


ST80D Smarter Terminal lor disk systems. 
$79.95 


Micro Text Editor by Don Coons. Level Il, 4K or 
16K $9.95 


Техі-80 by Frank B. Rowlett, Jr. For 32K disk 
systems $59.95 


8080.280 Conversion Level 11, 16K $14.95 
STAD Trace Monitor 16, 32 and 48K $24.95 


COMPLETE IN 
FEBRUARY SOFTSIDE! 


Simulation of flying the United 


States shuttle. The ultimate 
flight simulation! Based on ac- 
tuai flight characteristics and in- 
strument display of the space 
shuttle. 


Electric Pencil by Michael Shrayer. Powerful 
machine language word processing system. 
Level Il, 16K tape - $100; Disk version - $150 


Spool will print an ASCII file to a parallet line 
printer at the same time you are using your com- 
puter for another program. For 32K Disk 
Systems only. Wilt NOT work with NEWDOS. 
22 g VTOS 3.0 OK) On cassette $19.95, on Disk 


ЕЕ: ——‏ —— س س ana‏ للل 


TRS-80 Opera Theatre Magniticenl sound! by 
Richard Taylor. $9.85 


Challenge Word game with sound. By Richard 
Taylor $9.95 

Oil Baron by Paul Knachte! $7.95 

Galactic Empira by Douglas Carlston $7.95 


Casino Anthology Siot Machine, Stud and Draw 
Poker. $7.95. 


Alien Invasion $9.35 

Concentration by Lance Mickius. Level 11, 16K 
$7.95 

Amazin’ Mazes by Robert Wallace. Leve! Il, 16K 
$7.85 

Time Bomb by David Bohlke. Level il, 16K $4.95 
Tycoon by David Bohike. Level !!, 16K $7.95 

8 Games for Preschool Children by George 
Blank. Level Il, 16K $9.95 

Space Battles by Lava! IV, Level Il, 16K Tape or 
32K Disk, Tape -514.95, Disk - $19.95 

Star Trek ittd by Lance Micklus Level 11, 16K 
$14.95 


Snake Eggs by Leo Christopherson. With sound 
- Level Il, 18K $14.95 


Life Two by Leo Christopherson. With sound 
«Level 11, 16K $14.95 


Android Nim by Leo Christopherson. With 
sound - Level ІІ, 16K $14.95 


Cubes by Leo Christopherson Level ІІ, 16K $9.95 


Bee Wary by Leo Christopherson, with sound. 
Level Il. 16K, $14.95 


Mastermind ll by Lance Mickius $7.95 
Mastermind Il - Source List -$20.00 

X-Wing ІІ by Chris Freund. Level 1), 16K $9.95 
Taipan by Ari Салій. Level ІІ, 16K $9.95 


Sargon Chess by Dan and Kathe Sprackien. 
Level И, 16K $19.95 


Sargon ІІ by Dan and Kathe Spracklen. Level Il, 
16K, $29.95. 


Pork Barrel by George Blank. Level Il, 16K $9.95 
Kamikaze by Russell Starkey. Level Il, 16K $7.95 
Bridge Challenger Level 11, 16K, $14.95. 


Adventures by Scott Adams 
Adventureland 
2.Pirates Cove 
3.Mission Impossible 
4. Voodoo Castle 

5. The Count 

B. Strange Odessey 
7. Fun House 

B. Pyramid Of Doom 
‘Round the Horn by George Blank. Lavel Il, 38K 
$9.95 

Barricade by Small Systems Software. Machine 
Language $9.95 

Journey To The Canter Of The Earth oy Greg 
Hassett. Level 11, 16K Tape $7.95 

Pantominoas by John Adamson. Level Il, 16K 
$7.35 

Mean Chackers Machine by Lance Micklus. 
Level li, 16K; tape, $19.95; disk $24.95, 
Kriegspiel by Ron Potkin. Level 11, 16K, $7.95. 


16K Leval li tape 
$14.95 each 


4,5, and боп disk $39.95 


Inventory System IL3 by M. Kelleher. Improved 
version, $79.95 

Inventory 'S' by Roger W. Robitaille, Sr. Level ll, 
16K Tape -$24.95; 32K Disk -$39.95 

Payroll by Stephen Hebbler. For disk systems. 
32K $29.95 


Accounts Receivable Il by S. Hebbler. 32K disk 
systems $39.95 

Appointment Log by Michael Kelleher. Level 11, 
16K $9.95 

Mail List I! by Roger W. Robitaille, Sr. 32K disk 
systems $99.95 


Small Business Bookkeeping |! by R. W. 
Robitaille, Sr. Level ІІ, 18K. With journal -$35.95 
disk, $31.95 tape. $29.95 disk, $24.95 tape. 


Math Drill by K. L. Brown. Level Il, 16K $4.95 


APN Calculator by Russel! Starkey, Level ll, 16K 
$9.95 
Ham Radio by Michael Kelleher. Level Il, 16K 
59,95 


Нініодгарһ/бсайегдғат by Gary S. Breschini. 
Level ІІ, 16K $9.95 


Sargon Handbook by Dan & Kathe Spracklen. 
$14.95 plus $1.00 shipping and handling 


The BASIC Handbook by Dr. David А. Lien. 
$14.95 plus $1 

280 inatruction Handbook by Scelbi Publica- 
tions $4.95 + $1. 

Learning Level Il by David A. Lien. $15.95 plus $1 
2-80 Software Gourmet Guide and Cookbook 
from Scethi. $14.95 + $1. 

The Litile Book Of BASIC Style by Jonn 
Navison. $5.95 plus $1 

TRS-30 Assembly Language Programming by 
William Bardan, Jr. $3.95 plus $1 shipping 
Introduction to TRS-80 Graphics by Don Inman. 
$7.95 plus $1 


Circle 121 on inquiry card. 


Amateur Radio advanced version for 32K 
disk $24.95 
Electronics Assistant by John Adamson. Level 
It, 16K $9.95 


Preflight by Stephen Hebbler. Level li, 16K 
$20.00 


TO ORDER: 


IMPORTANT: 

s PRICES DO NOT INCLUDE SHIPPING. 

* All C.O.O.'s or special delivery orders 
are a minimum of $5 for special han- 
dling. 

• When ordering Percom add $5 each, 
packaging and handling fee. 

* Prices subject to change without 
notice. We are not responsible for 
typographical errors. 


1-800-258-1790 


CALL TOLL-FREE 
(9AM - 9PM EST.) 


“ TRS-60 is a registered trademark of 
Radio Shack and Tandy Corporation. 


Basic Statistics by Steve Reisser. Level Il, 18K 
$20.00 i 
Әгі!! Masters by Computar Graphics - specify ti- 
tle desired. Leva! ІІ, 18K $7.95 ea. German, Aus- 
sian, Italian, Spanish, or Music Theory. 


Keyboard by John Adamson. Level ІІ, 16K $9.95 


FREE CATALOG! 
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1, 2, and 3 on disk $39.95 


Audio Meter for 
Your TRS-80 


David F Miller, 7462 Lawler Ave, Niles IL 60648 


Perhaps I am old-fashioned, but I like to know what is 
happening when І CLOAD or CSAVE a tape оп my 
TRS-80. I modified the CTR-41 cassette recorder to allow 
me to hear over its internal speaker what is going in and 
coming out at all times, but that did not tell me enough 
about the levels involved. 

As you have probably discovered, audio levels in and 
out of the cassette port are very important for the suc- 
cessful loading and saving of your hard-fought-for efforts 
on tape. Interpolating the volume control settings of the 
cassette unit on playback can produce a degree of accu- 
racy, but not for tapes received from others. The only 
sure way to understand what is going on is a visual indi- 
cator. The best device would be an oscilloscope, but I 
could not see dedicating my oscilloscope permanently to 
this type of duty. 

The metering circuit shown in figure 1 has proven to be 
adequate for day-to-day monitoring and can be supple- 
mented by the oscilloscope when a difficult tape is en- 
countered. If you have an oscilloscope, look at the ear- 
phone output of the cassette recorder while playing back 
a tape. What you will see is a constant synchronization 


Photo 1: А view of the audio metering box which connects to 
the Radio Shack TRS-80. 
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TRS-8D0 AUDIO METERING BOX 


Ji 


1/8" Di 
FHONE 1834 
JACK GERMANIUM 
la (INLINE) DIODE 
TRS-80 
COMPUTER | е 
AUDIO 
IN 
02 
1934 
ЕРОМ GERMANIUM 
CASSETTE DIODE 
RECORDER 
Ap fl 
E DETECTS NEGATIVE 
GOING PULSES FROM 
CASSETTE MACHINE 
RADIO 
222222 SHACK NUMBER 
C1 272-1407 
Di 8р2 276-1123 
J1 ВРІ 274-283 
M1 22-052 OR EQUIVALENT 
R] 271-009 


Figure 1: Schematic for the TR5-80 audio metering box. The 2 
diodes used must be germanium diodes. 


train of negative pulses occurring at a frequency of 500 
Hz, with negative data pulses popping in and out at 1000 
Hz. (These figures are for Level II. Level I figures are half, 
or 250 Hz and 500 Hz.) 

The metering circuit shown in figure 1 samples these 
negative pulses, rectifies and filters them, and drives the 1 
mA meter movement. With the values shown, the meter 
will read about half scale with the volume on the cassette 
unit set at 5 (normal setting for Level II tapes). To trim 
the meter reading for your individual needs, change the 
value of the electrolytic capacitor across the meter (more 
capacity for a higher reading); this will probably have the 
most noticeable effect. You could also increase or 
decrease the 47 chm series resistor, but watch for possible 
“loading” effects if you go too low in value (the value 
shown shows no such effects). The diode across the meter 
acts to protect the movement when high levels are en- 
countered {such as during a tape search in fast forward or 
rewind with the “play” button also engaged). Both diodes 
are specified as germanium because there is only 0.3 V 
barrier potential {ie, voltage drop) across a germanium 
type, whereas a silicon diode has 0.7 V drop. 

The earphone jack on the CTR-41, and most other 
recorders, outputs the audio signal from the record 
amplifier when in the record mode, so you will see what 
is CLOADed and what is CSAVEed. 

Photo 1 shows how my unit is packaged. І mounted a 
1/8 inch phone jack on the rear of the plastic meter box 
which accepts the plug to the TRS-80. This jack should be 
insulated from the box if you use a metal enclosure, or 


СОМРЦРНО"" CONTINUES ТО 
DELIVER. 


Whether it's memory, motherboards, I/O boards, enclosures, or any of our tam- 
Пу of products, CompuPro™ delivers what you want at prices you can afford. 
Looking for memory? Our boards are fully static, low power, run at 4 or 5 MHz, 
support a number of popular busses, include a 1 year limited warranty, and gen- 
erally come in 3 configurations to suit your exact needs. For lowest cost, choose 
an "unkit" with sockets and bypass caps pre-soldered in piace for easy assembly. 
When you can't wait to get going, order one of our assembled versions. For critical 
systems, specify boards qualified under our Certified System Component (CSC) 
high reliability program. These boards are extensively tested, burned in for at least of machines (TRS-80** Model | and Modal Il, 
200 hours, and are immediately replaced in event of failure within 1 year of invoice Exidy Sorcerer, Heath H89, Apple, еїс.), and you 
date. can't beat our price: 8 high speed chips for $64! 
Looking for other peripherals? We mix leading edge technology, design savvy, Add $3 if you'd like 2 dip shunts plus TRS-B0* * 
and volume buying to deliver the right product at the right price. See our list programming instructions to expand memory. | 
below for pricing. These are 250 ns (4 MHz), dynamic RAMs... but 
quantities are limited, so hurry is you want to 


250 ns 16K 
, dynamic НАМ5 


8/ $64! 


Perfect for memory expansion іп a number 


Memory name Buss & Noles Unklt Assm csc take advantage of this super deal. 

8K Есопогат“* ПА 5.100 5149 $179 $239 * *tTRS-80 is a trademark of the Tandy Corporation. 
16K Econoram IV 5-100 %289 5339 %429 ee 
18K Econoram VIIA-16 S-100 $299 $349 $439 PASCAL/N"'" + 
24K Econoram VIIA-24 5-100 $419 $499 $605 
16K Econoram 1Х:16 Dig Grp $319 $379 n/a MEMORY SPECIAL 
32K Econoram IX-32 Dig Grp $559 $639 n/a more power than many minis. For a limited time 
32K Econoram X S-100 $549 5669 $789 only, you can buy an assembled Econoram X, plus 
32K Econoram XI SBC/BLC nia nia $1050 т tolally standard Wirth PASCAL/M"" B^ diskette, 
16K Econoram XIIIA-15 S-100 (1) 5349 %419 2519 or $799 (regular combinad price, 8999), includes 
24K Econoram XINA-24 5-100 (1) ms Жм — QUE — 0120203 уште босгов CARGA 
32K Econoram aw EPOR | pont reb ржы available separately tor $350. 
16K Econoram XIV -100 (2) " 
16K Econoram XV-16 H8 (3) $329 $395 n/a | | Г 
32K Econoram XV-32 H8 (3) $599 $729 n/a 2708 EHO 


BOARD $85 unkit 


4 independently addressable 4K blocks, with dip- 
switch selectable jump start built right into the 
board. Includes all support chips and manual, but 

me does not include EROMs. 
$59 unkit 


S-100 MEMORY rare 
MANAGER BOARD $100 csc 


Add bank select and extended addressing to older S-100 machines 
iAltair, IMSAI, Sol, and others). Use with our new extended addressing 
boards, or retrofit our high density Econorams for use wilh the Memory 
Manager lo get added memory space for your computer. 


MULLEN S-100 
EXTENDER BOARD kit 


Includes logic probe and general purpose breadboard section. Ideal 
tar troubleshooiing and analysis. 


*Econoram Is a trademark of Godbout Electronics 

(1) Compatible with all bank select systems (Cromemco, Alpha Micro, віс.); addressable on 4K 
boundaries. 

(2) Extended addressing (24 address Hnes), Single block addressable on 4K boundaries. 

(3) Bank select option for implementing memory systems greater than 64K, 


THESE PRODUCTS AHE GENERALLY 
AVAILABLE FROM YOUR LOCAL 
COMPUTER STORE. 


ACTIVE TERMINATOR 
BOARD $34.50 kit 


Plugs inta апу S-100 motherboard {although ours don't need it) lo re- 
duce ringing, crosstalk, noise, and other buss-relaled problems. 


THE GODBOUT 


COMPUTEH BOX 


$259 desktop, $299 rack mount {introductory price} 

Тһе ideal home for your computer. With fan, dual AC outlets and 
fuseholder, power switch, heavy-duty line filter, black anodized front 
panel (with lextured vinyl painted cover far desk top version); pre-drillad 
base accepts our high-performance motherboards or similar types by 
Vector, California Digital, and others. Rack mount version Includes 
slides for easy pull-out from rack. This Tunctional, versatiie, and hand- 
some enclosure does Justice to the finest computer systems. 


HIGH-PERFORMANCE 


Bslot: $ 89 unkit, $128 assm 12 slot: $129 unkit, $169 assm 
19 slot: $174 unkit, $214 assm 

Unkits һауе edge connectors and termination resistors pre-soldered 

in place tor easy assembly. These boards exceed the latest 5-100 

specs and will work with 5 to 10 MHz CPUs. Includes true active termi- 

nation, grounded Farady shield between all buss signal lines, and edge 

connectors for all slots. 


,ompuPro топ ШТ 00800 


Biog. 725, Оакіапа Alrport, СА 94614 


Circle 122 on inquiry card. 


S-100 MOTHERBOARDS 


3P PLUS 5 
“Interfacer ІР” 
S-100 I/O BOARD 


Incorporates 1 channel of serial VO (RS-232 with ІШІ handshake), 
along with 3 full duplex parallel ports plus a separate stalus pori. Тһе 
parallel section uses Tri-State (tm National Semiconductor] octal 
latches for latched dala, inpul and output with 24 mA drive current, 
attention/enable/strobe bits for each parallel port (with selectable 
polarity), interrupts for each input port, and separate connectors with 
power for each channel. 


$199 unkit 
$249 assm 
$324 CSC 


2S “Interfacer iP 750 
assm 
S-100 ПО BOARD  332csc 


Dual RS-232 ports with full handshake; use EIA232C line drivers and 
receivers (1488, 1489), or currant loap (20 mA), ог TTL signals on both 
ports. On-board crystal timebase with independently selectable Baud 
rates for each port (up to 19.2 KBaud). Hardware UARTs don't tie up the 
CPU. 


ping, excess refunded. VISA" /Mastercharge* 
call our 24 hour order desk ai (415) 562-0636. 
COD OK with street address for UPS. Prices 
good through cover month of magazine. 


Ute TERMS: Cal res add tax. Allow 5% for ship- 
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use an in-line female 1/8 inch phone jack and avoid 
having to keep the jack above possible outside grounds. 
A short shielded cable exits the meter box, terminates in 
an 1/8 inch phone plug, and plugs into the recorder ear 
jack. 

That is all there is to it! If your cassettes are marked 
with the meter readings that are obtained on playback, 
you should be able to load almost anything on the first 
pass. If you see the level on playback begin to drop over a 
period of time, you will know that the tape heads need 
cleaning. I think you will find that this is a useful acces- 
sory. Ш 


Algebraic Identities 
Are Not Numerical 
Identities 


Alan B Forsythe PhD, University of California Los Angeles 
Department of Biomathematics, School of Medicine 
Los Angeles CA 90024 


The development of statistical software can present 
some adverse computational problems, In “Elements of 
Statistical Computation” (January 1979 BYTE, page 182), 
І demonstrated the tip of this iceberg with two algorithms 


«акене  GEOU/SBUS SOFTWARE жна» 


ACCUNHTS PAYABLE #1100 
PRODUCE FINANCIAL REPORTS, PRINT CHECKS, SPECIAL COHTAOL 
(ЕТТЕН, REPORTS Hj VENDOR HIME ER , IHYDICE HUMBER, AGED 
AND HISTORY FILE, AUTO SORTING EN. AND INVOICE 
FILES. PLS CHECK AND PRE CHECK p 


ACCDUHTS RECEIVARLE +1500 
PROMM.ES FIMANCIAL REPORTS, PRIMTS STATEMENTS, PROMMKES 
REPORTS BY CUSTOMER ACCOUNT HUMBER, INVOICE ІМ CUSTOMER 
ACCOUNT HUMBER АН) IHYDICE BY ІНІПІСЕ HIMBER. PRINT AGED 
REPORT АН) TRIAL RALAMCE, KEEPS HISTORY FILE AND AUTO 
SORTING DF FILES. 


GENERA LEDGER #100 
PROGRAM UPDATES TO LEDGER FILES AND ALSO GENERATES 
REPORTS GH PAYROLL, SALES, ACCOUNTS PAYABLE, CASI AND 
EXPENSE STATISTICS, BALANCE SHEET АЯП PROFIT А LOSS 
REPORTS.  THEORMATION CAM BE GENERATED FOR TEAR ЕНП 
TAXES, 941 AMD MW? FORMS. 


5600.09 
3500.00 


1595,00 


INVENTORY 1, 
FATEH TORT FÜR A А SHALL COMPANY, PRODUCES s6T IvITY 
REPORTS FOR DAY, MONTH AHD YEAR,  MIKIMUM QUANTITY 
SEARCH,  !MVEWTORY LIST BY CLASS, BY vEHDOR DR COMPLETE 
WITH TOTALS AND FINANCIAL REPORT, 


THVEHTORY 1], #700 
PRODUCE IHVEHTDORY REPORTS BY OESCA IPT ION m ТР. 
PRIHT ACTIVITY REPORTS FOR ОКЕ DAT, (МЕ MONTH OR 
YEAR. (WICK SEARCH BY PART WUMBER, PRODUCE TA 
THVEMTORY AHO FIHANC IAL REPORT. (FOR ONE STORE) 


THYENTORY 111, +ROD 
SAME AS мурт" 11, #700, BUT PRODUCES REPORTS 
FOR EIGHT ST $300.00 


SHIPP ING? RECE [v Té 
PRODUCE TOUR BUSINESS РТКАНЕ TAL REPORT, PRODUCE REPORTS 
DM SALES, ACCOUNTS RECELVADLE AWD LAST PURCHASE BY 
CUSTOMER: PRINT MAILING LARELS AND PAINT CUSTOMERS —" 


MATL IHG ЛА. ЕХ Ша 
PRINT MAIL IHG BLS FROM YOUR COMPLETE FILE, FOR A 
PART CULAR rity. BR STATE. USE ОНЕ-РАЯТ MAILING LABELS. 


a Mir тш 
‚ BUT ALSO PRINTS LABELS BT HAMES, USE 
MULTIPLE-PART LABELS. 


BASIC (9 

UPGRADED FOR 6909 

RUNS 304 FASTER AND Сан BE ВЕ USED ri ШЕ” 
6800 PRDGRAMS ТП EE USED WITH EROS SYSTEMS 

HE MARIUM, . 


$100.00 


$200.1) 


% 50.00 


3125.00 


$ 59.95 


аже CUSTOMIZED PROUGHAMS FOR YOUR BUSINESS REQWUIREMEHTS «= 


i 


OMNI TRONICS INC. 


CHARGE TOUR ORDER TO YOUR YISA OR MASTER CHARGE 


Алеа from Campet Өтен ûr order Hu tet Iram: 


БІ? RT. 33, CONDO SQUARE, НАМ TO SO., NJ ОВЕ 
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for calculating the standard deviation for some data. The 
first algorithm, the one given in many texts, incorrectly 
gives zero as the answer. The simple modification given 
in that article corrects the defect. This clearly shows the 
fallacy of simply coding the computational procedures 
given in standard textbooks. 

Subsequently, J] G Bliss erroneously speculated that a 
division by four rather than five (N-1 rather than М) pro- 
bably accounts for the incorrect answer. (See "Statistical 
Computations Recomputed,” June 1979 BYTE, page 193.) 
Ав my original article pointed out, the root of the pro- 
blem is the fact that digital computers have finite preci- 
sion. Algebraic identities are not numerical identities. 
Thus, when very large numbers are added or subtracted, 
the last few digits are lost due to truncation. When faced 
with deviations from large numbers, the user has to be 
very careful with the computational formula employed. 
That is why a better answer can be obtained using the last 
algorithm given in the article. 

А simple example on the TRS-80 is: 


PRINT 1000000 4-1 


The resulting display shows 1E6. That is, one million plus 
one is reported to equal one million. The single-precision 
representation is not adequate for this problem. 

The heart of the computation of the standard deviation 
is the sum of the squares of the deviations about the 
mean. Algebraically this can be deduced from the sum of 
the squares of the individual values and their sum. The 
original article demonstrates that the use of this algebraic 
identity leads to the subtraction of two very large 
numbers and thereby to the loss of the critical digits. The 
computed result for the sum of squares of the deviations 
is zero. It is now clear that if a computationally poor 
procedure yields zero, then it certainly does not matter if 
we divide by five or four. In either case, we still get zero. 

Why is there any question whether to divide by N or 
N —1 in the calculation of the standard deviation? When 
given the values for the entire population, then divide by 
N; when working with a sample, then divide by N — 1. 
The example in the original article was a sample from a 
much larger population and so the correct divisor of 
М —1 was used. 

Mr Bliss references an accounting and auditing text- 
book. If, in the auditing situation, in order to verify each 
and every of the thousands of bills paid, then the divisor 
should be N. However, if only a sample was drawn, then 
М-1 is the appropriate divisor for the standard devia- 
tion. 

Since I am a statistician and not an accountant, I will 
not argue with Mr Bliss about accounting. If his usual 
procedure is to exhaustively study all transactions, rather 
than a sample, then he should divide by М. My experi- 
ence with sampling from large populations has been that 
great economy of effort can be realized without much 
loss in precision with the use of an appropriate sampling 
plan. = 


REFERENCES 
1 Bliss, JF, Statistical Computations Hecomputed," BYTE, June 
1979, page 193. 
2. Forsythe, A B, "Elements ol Statistical Computation," BYTE, 
January 1979, page 182, 


Super Values! ... 


Complete 
Computer! 


SUPERBRAIN? by Intertec 


* Totally self-contained in a single box 
e 32K, 48K, or 64K Version 


e Uses two 7-80 CPU's 
е Commercial-type terminal with 
12" monitor (like the Intertube) 


Dual double-density minifloppies 
w/360 Kilobytes of storage capacity 


I/O ports included 


* Expandable (if needed) with an 
external S-100 bus interface 


е Comes with CP/M™ operating 
system 


* Extensive software support 


with 32K of RAM, List $2995 
Call for price and delivery 


INTERTUBE II by intertec 
12" Display $799 


24 x BO format 

18-key numeric keypad 

128 upper/lower case ASCII characters 

Reverse video, blinking 

Complete cursor addressing and control 

Special user defined control function keys 

Protected and unprotected fields 

Line insert/delete and character insert/ 
delete editing 

® Eleven special line drawing symbols 


{shipping $10) 


master charge 
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North Star Horizon 1's & 2's 
Double & Quad Density 
16K, 32K, 48K, 64K models 
Kits or Assembled 


Kits available as 
low as $1349 


Most Models in Stock 
Call far Price & Delivery 


BANTAM 550 


PERKIN ELMER 


NOW FROM 
US AT 
NM $799 
h Add $20 for 
P^ anti-glare 
b 7 CRT 
: (shipping $10) 
DECwriter Il $1490 
Teletype 43 Printers — starting at $880 
Lear Siegler ADM3A $849 
ANADEX 80-COLUMN 
DOT MATRIX PRINTER 


Complete upper and lower case ASCII char, 
set, bi-directional al 84 lines/min, Features 
RS232 20/60 mil current loop and Centronix 
parallel inlerface, Ideal for use with TRS-80, 
Sorcerer, Cromemco, and North Star systems 


OUR PRICE ONLY $895 
(shipping $10) 


T.I. 810 


Bi directional 


150 cps 

Logic 

Seeking emp 
asic Unit 

Adjustable 

Tractor $1695 


{shipped freight collect) 


PAPER TIGER 


105-440 Paper Tiger basic unit, 
List $995 $895 


IDS-440G above w/graphpics option, 
incl. buffer, List $1194 $1069 


IP-125 w/1210 option, $838 $724 
IP-225 w/1210,1250 op, $988 $834 


|P-225 w/tractor, 1210, 1250, 1221 
(2K buffer), 1241 (graphics) $899 


vec Spinurikter " 


The Fantastic Letter-Quality 
Printer at 55 cps 
RO's as low as $2475 


(shipped freight collect) 


CENTRONICS PRINTERS 


730 New, friction, & tractor $ 895 
779-1 60 cps, same as TRS 80 

printer $ 949 
779-2 with tractor, List $2350 61049 
702-2 120 cps, bi-directional, 

tractor, VFU $1995 
703-2 185 cps, bi-directional, 

tractor, VFU 52345 


(shipped freight collect) 


All prices subject ro change and all offers subject to withdrawal without notice. Prices in this ad are 
for prepaid orders. Slightly higher prices prevail for other-than-prepaid orders, ie., C.O.D., credit 


card, etc. 


— WRITE FOR FREE CATALOG — 


MiniMicroMart, Inc. 


1618 James Street, Syracuse NY 13203 (315) 422-4467 ^ 710-541-0431 Е г 


| 


BASIC Formatted Output 


Listing 1: BASIC source code for the editing routines. Lines 100 to 927 are 
the driver program for the text editor. Lines 9000 to 9997 are the actual 
text editor. The editor is located at a high line number so it may be used with 
many BASIC programs. When using the editor, care must be taken not to use 
any line numbers in your driver program higher than 9000. The editor is 
broken into several routines. Lines 9000 through 9185 define the format that 
wil! be used. The format statement will be familiar to readers who have 
worked with FORTRAN format statements. Lines 9200 to 9268 parse the 
format statement. The parsed format is stored in arrays УЗ and V as de- 
scribed in the text. 

Lines 9300 to 9548 are the free format input routine. The data is entered 
with commas separating the individual units. This routine then takes the data 
and puts it Into the desired form, 

Lines 9600 to 9997 take care of formatted output. The format used is а 
table developed by a routine such as that in lines 9200 to 9268. 


100 REM TEST PROGRAM FOR FORMAT SUBROUTINES 
119 REM 

200 DIM V$(30).V(30),Y(3.)30) 

210 ES-"'ENTER* 

220 G$-" FORMAT" 

230 H$2" FREE FORM" 

240 І5-” FORMATTED” 

250 1%-" STRINGS ІМ QUOTES" 

260 KS5" & VARIABLES” 

390 INPUT "INSTRUCTIONS (Y OR N):*;Y$ 
310 IF ҮЗ-"М” GOTO 370 

320 PRINT: PRINT “USE CODE FOR FOLLOWING TESTS” 
330 PRINT "I -*;GS$;" 4 TABLE” 

340 PRINT "2 -”;65;”,”;Н%; К5 

350 PRINT “3 -*;G$;".*;:1$;" STRING’; KS 
360 PRINT "4 = INPUT*;G$S;"*.*";H5;" OUTPUT*:GS$ 
370 INPUT “ENTER CODE:";AS 

375 PRINT 

380 IF A$-"?* GOTO 329 

384 IF AS="END” OR AS="E" THEN STOP 
#6 AzZVAL(AS) 

390 ON A GOTO 400,500,700,800 

400 PRINT E$:GS 

410 INPUT FS 

420 GOSUB 9060 

425 PRINT: PRINT 

420 FOR K=] TO Y9.| 

440 PRINT Y( 1.k):Y(2.K):YQ(J.K) 

450 NEXT Қ 

460 PRINT 

470 СОТО 370 

500 PRINT ЕЗ5,0% 

510 INPUT FS 

520 PRINT ES;IS. IS 

5130 INPUT 2% 

540 GOSUB 9060 


450 GOSUB 9400 Listing 1 continued on page 178 
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William D Roch 
24000 Bessemer 5t 
Woodland Hills CA 91367 


If your BASIC interpreter has a PRINT 
USING capability, you should have no trou- 
ble printing reports or other similar output. 
If not, then you are at an apparent impasse 
with the standard BASIC output that left- 
justifies everything at fixed positions on a 
line, an approach that has many limitations. 

The routines in listing 1, lines 9000 to 
9997, solve this problem and produce a for- 
matted output. Also included are routines 
for reading an unformatted string and placing 
the fields in numerical or string arrays, and a 
routine for establishing arrays for a formatted 
input record. In addition, lines 100 to 927 
are a test program that can be used to get 
the feel of how these routines work. 


Why Format Records? 


There are several advantages to working 
with formatted string records: 


ө The position of each field in a record 
is always constant. 

@ Only one variable name is needed to 
input, read оғ print. Counting fields 
when there is more than one record 
type involved is no problem — you need 
only check a record type code and 
break up the record with the proper 
format statement. 

e Records may be created and changed 
with one string type editor rather than 
an individual program or modification 
for each set of records. 

Ф Most business type applications use 
formatted records. 


Format Definition Routine 


Our primary concern ís describing the 
appearance of the record format to the rou- 


Text contínued on page 185 


C Compiler for CP/M’ 


New, and available now! An easily affordable compiler 
incorporating most of the features of the full C language. 


BD SOFTWARE 

System requirements: CP/M and at least 24K of RAM 

Variable Types: char, int, unsigned 

Composite Types: arrays, structures, unions 

Pointers: to variables, structures, untons and functions 

Features: is a structured language, all functions (Programs) 
recursive; more powerful expression operators than any 
other von Neumann type language; allows free-formatted 
source; close enough to UNIX**C to make conversions 
feasible 

Speed: On 2 MHz 8080, the statement 
for (i = 1; i «30000; i++) x25; 
takes about 4 seconds to execute. 

Package contains: compiler, linker, library manager; standard 
function library; sample source files include games, a 
terminal emulator with disk I/O plus the source for 
many standard library functions; BDS C User's Guide; 
Book—The C Programming Language by Dennis Ritchie 
and Brian Kernighan of Bell Labs. Price: $110 

Hecipient of the Computer Lib Seal of Approval 


“CPIM 15 а trademark of Digital Research Corp. 
* "UNIX is a trademark of Bell Laboratories 


Lifeboat Associates 


2248 Broadway, New York, N.Y. 10024 (212) 580-0082. Telex 668585 


Circle 126 on inquiry card. 


Ketro-Graphics” 


For your Dumb "Terminal. The Reko. 

Graphics РС card mounts easily in the Lear 

Siegler ADM-3A to provide you with an afford- 

able graphics computer terminal. 

Features: 

e Z-80 Based 

е 512 by 250 
Dot Matrix 


е Point Plotting 

e Automatic Vector 
Generation 

e Simple Plug-in е Optional TEKTRONIX 
Interconnect Software Compatibility 

You will be impressed with the packaging, per- 

formance and price of the Retro-Graphics card. 

Write or phone today for complete specifications. 


DIGITAL ENGINEERING, INC. 
1775 Tribute Road 
Sacramento, CA 95815 
(916) 920-5600 


РЕВ-1 DIGITAL LOGIC PROBE 


Compatible with DTL, TTL, CMOS, 
MOS and Microprocessórs using a 4 
to 15V power supply. Thresholds au- 
tomatically programmed. Automatic 
resetling memory. No adjustment re- 
quired. Visual indication of logic lev- 
els, using to show high, low, 
bad level or open circuit logit and 
pulS8g Highly SE 

7 portable @ 
and removable ЕШ 


c 
WE 
fee, 
- 
"ы 


10 


DC to > 50 MHZ 

10 Nsec. pulse response 

120 K 1? impedance 

Automatic pulse stretch- ж 
ing to 50 Msec. 

Automatic resetting memory 
Open circull delection 
Automatic threshold resetting 
Compatible with all logic 
families 4-15 VDC 

Range extended to 15-25 VDC 
with optional PA-1 adapter 
Supply О.У.Р. to + 70 VDC 
No switches/no calibration 


1 WLS 


eo eos 


Ж ADD $2.00 FOR SHIPPING 
(N. Y. CITY AND STATE RESIDENTS ADD TAX) 


о 


OK MACHINE 8 TOOL CORPORATION 
3455 Conner St., Bronx, М.Ү, 10475 (212) 994-6600 / Telex 125091 
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Bringing Music Listing 1 continued: 


560 PRINT: PRINT "STRINGS" 
570 FOR K-1 TO VI 


Home SKO PRINT VS{K) 
590 NEXT 


600 PRINT: PRINT “NUMBERS” 


LET MICRO MUSIC TURN YOUR 810 FOR Ket TO V2 


APPLE Il INTOA 620 PRINT МК) 
FAMILY MUSIC CENTER! POD нет 
640 РКІМТ 
. Sing along 650 GOTO 370 
. Compose 100 PRINT ES:GS 
. Play 710 INPUT FS 
. Learn from Specialists 720 GOSUB 9060 


730 PRINT: PRINF Е5; 15; 1% 

740 INPUT 25 

750 GOSUB 9269 

760 GOTO 50 

#00 PRINT ES;G5 

819 INPUT FS 

«20 GOSUB 9060 

430 PRINT ES:HS: 15 

840 INPUT 7% 

850 PRINT Е%:" OUTPUT’ ; 05 

860 INPUT F$ 

870 GOSUB 9060 

8575 GOSUB 9400 

880 GOSUB 9650 

890 PRINT: PRINT US: PRINT 

900 GOTO 370 

927 REM 

599% REM 

8999 REM 
9000 REM FORMAT DEFINITION SUBROUTINE [SUB 1/0 ТА. 0] 
5003 REM 
9006 КЕМ THIS ROUTINE BREAKS UP A ‘FORTRAN’ TYPE FORMAT 
9009 REM STATEMENT INTO A TABLE FOR USE WITH [SUB ІВ.ІС, Ер! 
9010 КЕМ EXAMPLE: 
90912 REM F$2"(A3,4X,2F17.2,X,3106)" 
9015 REM AS - 3 CHAR STRING (3A - BAD ENTRY) 


9018 REM 4X » 4 BLANKS (4X6 - 6 IGNORED) 
9021 REM ВЕТ. - 2 REAL NOS OF 7 CHARS W/ 2 DECIMAL PLACES 
9024 KEM X - | BLANK 
VISIT THE APPLE DEALER NEAREST YOU 9027 REM 316 + J INTEGERS 6 CHAR LONG 
AND ASK FOR A DEMONSTRATION OF 9030 REM 
MMI'S MUSIC COMPOSER ТМ 9033 REM INPUT: 
The MUSIC COMPOSER is an APPLE 14% 9036 REM KS - FORMAT 
compatibile, low-cost music system designed by 9039 REM OUTPUT: DIM AS REQUIRED 
ea a Our mane swore wes | РТА Stang FIELD COUNT 
j 904) REM үҙ . NUMBER FIELD COUNT 


А simple step-by-step instruction manual leads 
17 . - z ш EX E E 
you through entering, displaying, editing, and 9042 REM ҮДІ .К) ТҮРЕ I«STRING, 2-ІМТЕСЕВ., З= ЕАС, 4= BLANK 


playing music with up to four voices—soprano, 9045 REM YI2,K) - ү e START POSITION IN INPUT OR OUTPUT RECORD 
alto, tenor, and bass. You can change the sound 9048 КЕМ Ү(3.К) - LENGTH OF FIELD 


of each voice fo reed, brass, string, or organ 9051 REM Y9 - NO OF FIELDS INCLUDING BLANKS + | 

sounds and you can even color your own music 9054 КЕМ VARIABLE NAMES USED: 

Sounds! 9057 REM F5.U$,W$,X$,V1,V2,V3,V4,V5,V6,V7.V8.V9,Y( L.K). Y9 
9058 КЕМ 


HAVE FUNI THE MUSIC COMPOSER comes | 9069 УІ =! 

complete with an instruction manual, software 9069 Vie} 

disk or cassette—in either Integer or Applesoft 9072 VSI 

ROM BASIC, and the MICRO MUSIC DAC music 9075 Ү9-»| 

card. Just plug the MICRO MUSIC DAC into the 90851! Y(2.])*l 

APPLE extension slot and connect the audio 9084 W$-*" 

cable to а speaker. 9087 US»P*"AIFX ,).* 
Suggested retail price $220. | 9090 FOR У7=2 TO LEN({ FS) 

9093 XS=MIDS(FS.¥7.44 


Ask your loca! dealer for information on MMI 9096 FOR Уісі TO 8 
music software products, or contact: 9099 IF XS=MIDS(US,¥8.1) GOTO 9112 
—  - 9100 NEXT V8 
rl 9103 IF X$»-"0* AND X$<2°9" GOTO 9142 
i, PRINT “FORMAT ERROR (°:Х5:7)" 
LAM 9109 STOP 
Micro Music INC (309) 452-6991 9112 IF УҮвс5 GOTO 9121 
309 Beaufort, University Plaza, Normal, IL 61741 1 УЕЗУЕ-4 Listing 1 continued on page 180 


~ 
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OSBORNE 
BUSINESS SOFTWARE 
in CBASIC2 or CROMEMCO 16K BASIC 
* features ж ж hardware required * 
e Faur Complete Package«--- * One or more 6” or 5“ Floppy 
* General Ledger Drives 
* Accounts Receivable = CRT with cursor addressing 
e Accounts Payable = 132-Column Printer 


* Payroll with Cost Accounting 
* Strong suppori from Osborne Manuals 
» CBASIC2 runs under CP/M or under CDOS 
version 1.07 on Сғотетсо computers 
* ЛЕК BASIC runs an Cromemco computers 
= Cursor addressing routines for Hazelline, 
Lear Siegler and Cromemco (Bechive) 


per 
$ E package 


TESCREDER 
Arhi ЪЗ Iw «Мары 


Terminak Cate acil ^ 2% Sates [ок 
* Source Codes and Installation Instructions ынны ШП 
provided along with disks 


* Automatic Command Start-up 
* Easy to apply to all of your business and 
*y stems needs 


e DEALER INQUIRIES INVITED « 


MIC AH'S PRODUCTS OF DISTINCTION 


* OSBORN AL SIS ES a UNI? -1 (Chak E pileum 
МОН ТАРАН io C BASIC? for СР М and CDOS! 
& жі e DÜP^2 {ГИА Utiles bar 


sL BIC IL PINS do Cromemcn) 
а o € азары ках) e DUP; 3 (DÜP/2 Espande«tt 
e 4404 КЕЗІҢ ОЗІ FY ачула e SPOOL (Cinmen 
Farmat $n t 


Pruner (stapes) 


“ТАРАМ Run Û permet 
со зорад on CP shi 

a BLACKIACA шінші 
C asma Artian; 

e ORI qCustenmi md 
Pinter Dreets 

e HI SIN C ormisinn 1o SARI 


e Call or Write for Free Catalogue and More Information e 
* Wa will Customize any of our programs al our Standard Conauiting Rates + 


Ah! MICAH . . . Satisfyin’ Software 


That turns your system оп! 
MiCro Applications and Hardware 
г CONSULTANTS and SOFTWARE DEVELOPERS » 


MICAH Вох 22212 San Francisco, California 94122 USA phone: 415/664-0778 
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WE CARRY — 


е СНОМЕМСО 
* NORTH STAR 
e VECTOR GRAPHICS 
e THINKER TOYS 
e NEC 
* CENTRONICS 
е INTERTUBE — $750.00 
е SERENDIPITY 
e SOROC — $775.00 
е TEXAS INSTRUMENTS 


Professional A/R, A/P, Ledger, Payroll, Medical Billing soft- 
ware with customization available. Send for our catalog — 
Send for quote. 

Call for quote. 


SARA-TECH 
COMPUTERS 
P.O. Box 692 
Venice, FL 
33595 

(813) 485-3559 
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VISA 


G3 For Fastest Service 


CALL TOLL FREE 800-258-5477 
FOR BANK CARD ORDERS 


Good programming deserves good documentation. BITS Inc. 
has developed a programming form to help assembly language 
programmers write and preserve their programs іп a loose-IpBaf 
notebook format. BITS PROGRAMMER PADS" are now available 
for tha 8080A, 2-80, 1802, 6800, and 6502 microprocessors. 
Оп опе side of tha form the processor's register architecture is 
laid out along with continuous memory locations. This allows the 
details of your program's ragister use, stack manipulations, In- 
dexed addressing, and table and data storage to be permanently 
recorded. The other side is for your program or subroutine listing. 
Its source listing is entered in tha instructions, labels and com- 
ments columns. Assembling is done next by filling in the object 


(3 ITS Ine Books to erase the impossible 


BITS PROGRAMMER PRDS" 


95 Route 10! West, PO Box 498, Peterborough, МН 03458 
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code column which is wide enough for two or three byte instruc- 
tions. Mamory locations are assigned in the address column. If 
revision or relocation of the program is necessary, the address col- 
umn can be renewed using typewriter correction tape (a white 
paper tape about 1/3” wide) and memory addresses reassigned. 

BITS PROGRAMMER PADS will protect the effort you have put 
into your programs and take some of the pain out of hand 
assembly. Each 50-page pad is printed on durable stock paper, 
and prepunched for a standard three-ring notebook. They are 
available for $2.50 each plus postage and handling (75¢ for one 
pad, $1.25 for two or more domestic; $1.00 per pad to a max- 
imum charge of $4.00 foreign.) 


Шина жәна ee ee ee ee анар оны» ee ee ee ee ee T D ee ee анна анна ee ee D T MJ 


1B020 


ес «с с с сс сс c 


t33 IF Vo=? THEN VS=VAL (WS) 
151 V4=VAL (WS } 

9157 ІР VUs4 THEN Vŝ=lł 

9171 TF У8ӛгі THEN УігУІіІЗІ 


Circle 132 on inquiry card. Listing 1 continued: 
1356 GOTO 9I98I 
139 ІР Ук<>4 GOTO 9151 
142 WS=WS+XS 
9160 FOR Vis! TO VA 
9181 ҮДІ,Ү9)-У9 
9163 Ү(3,Ү9%-У4 
9172 МЕХТ У3 
9175 Уізі 
9178 ҰУб-!1 


рік GOTO 9139 
зр У9-Ұ% 
DESKS v 
145 V&ni 
I4N GOTO 9IX4 
| : 9153 IF Viet THEN VS=1 
STUFF et fn 
9166 Ү(2.ҮӘҒтіҙгтімМтТІҰҮ( 2.79) 4 V4) 
9169 Y95YS-4I 
9170 ІК V92) OR V9-*3 THEN V2=V241 
ӨК Wm ® 
9184 МЕХТ ¥7 
9185 RETURN 


9190 REM 

9192 КЕМ 

9200 КЕМ BREAKS UP A FORMATTED STRING SUBROUTINE |8UB [/O 18.0) 
9203 REM 

9206 REM THIS SUBROUTINE BREAKS UP A FORMATTED STRING RECORD FROM: 
9209 REM 1. READ FROM INPUT STATEMENT 

9212 REM 2. READ FROM DATA STATEMENT 

9215 REM 3. FORMATTED INPUT - STRING MUST BE IN QUOTES 47) 

92183 REM a INPUT STATEMENT USING BASIC PATCHED FOR USE 


9219 REM WITH RO-CHE MULTI-CASSETTE CONTROLLER 
8221 REM INTO STRING AND NUMBER ARRAYS BASED ОМ A TABLE BUILT 
9224 REM INTP THE PROGRAM OR FROM PARAMETERS CREATED BY [1/0 IA.0] 


9227 REM 

9230 REM INPUT: 

9233 REM 7% - INPUT STRING 

9236 REM Y(K.1)- PARAMETER TABLE 

9239 КЕМ Y9 - NO OF FIELDS INCLUDING BLANK FIELDS 


9242 REM OUTPUT: 


Computer terminals, business systems, | 9245 REM — V$(I!) - STRING FIELD ARRAY 
lab components . . . they all need desks | 92459 REM Vil) - NUMBER FIELD ARRAY 
and enclosures. That's what we're all | 775! REM VARIABLE NAMES USED: 
about. Computer Furniture and Acces- | 7254 REM = VSUIY ZS CITY YI, V2, VT YCH K) Y9 
sories offers a standard line of fumiture |7269 7° 

я " Б 9266 V2=0 
suitable for a wide variety of applica- | 4369 FOR у1-1 то Yo} 
tions. Handsome, rugged, economical | );), ow Ү(і.У7) GOTO 9275,9284,9284,9290 
furniture in all shapes, sizes and colors. | 9535 vi=vi+] 
Nin Дөнен ні a Bl мы mA гае. | 

. 93451 GOTO 9290 

to deal with. What more could you 9g2X4 У2«У241 
ask for? 9237 V(V2)5VALIMIDS(QZS YU, V7) . INT(Y4 3.V7 ) ) 1 d 
9390 МЕХ! V7 
9293 75-“” 
9296 RETURN 
9297 КЕМ 
929% REM 
9300 REM FREE FORM INPUT SUBROUTINE [SUB 1/O 1C.0] 
9303 REM 
9306 RIM THIS ROUTINE ACCEPTS A FREE FORM INPUT STRING AND PRO. 
9309 REM DUCES A STRING AND/OR NUMBER ARRAY BASED ON A TABLE BUILT 
9312 REM INTO THE PROGRAM OR CREATED BY [SUB 1/0 1A]. 


Computer Furniture and 


h 9315 REM BLANKS ARE USED AS DELIMITERS BETWEEN FIELDS 
Acc ч | | 
Фадл а " 9316 REM SIRING FIELDS CONTAINING BLANKS OR WITH 
ан EADEM 9318 REM LkADING OR TRAILING BLANKS MUST ВЕ 
агаепа, 9321 REM ENCLOSED WITH A DELIMITER. NUMERIC FIELDS ARE 


(213) 327-7710 9324 КЕМ EDITED FOR NON-NUMERIC CHARACTERS. IF THE INPUT 
9327 КЕМ STRING HAS TOO MANY FIELDS THE EXTRA FIELDS WILL 
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ў APPLE COMPUTER" IFR SIMULATOR 
NOW YOUR APPLE CAN FLY! 


NO FRILLS! NO GIMMICKS! JUST GREAT 


DISCOUNTS 
MAIL ORDER ONLY 


4 The latest version of Aircraft flight simulator 


МА. ЧА ЧА, ЧА. Ча Ча ب‎ 


| HAZELTINE DIGITAL SYSTEMS 
includes duel navigation radios and allows 
the pilot to actually fly i land gr 
e pilot to actually fly instrument landings ў " Dual Drive 
using ILS and Glid 1500 .. - || 
9 Glide slope ; 150000. TELEVIDEO 
Й CENTRONICS 
After the approach, a plot is presented g а a 
| 1350.00 
showing the flight path. f 703 tractor . 2195.00 | 24 1149.00 
f Micro Printer .... 395.00 | CROMEMCO | | 
; 730 . 975.00 
TM System Ili $1000 off .. 4990.00 
This one program gives your Apple more Й NORTHSTAR —9 


TEXAS INSTRUMENTS 


flight simulator power thon most $10,000% Horizon | assembled. . 1629.00 | ^ ao printer 1595.00 
1339.00 | 
machines on the market today, AND FOR ONLY g 1999.00 | ATARI воо 795.00 


1599.00 


$19.95. TELETYPE AODS Regent 25 CALL 


Mod 43 , 995.00 | Optima Cabinets (New) ... .99.95 
INTERTEC 5" Scotch Diskette... .Box/29.95 


Available from 
Superbrain 2195.00 | 8” Scotch Diskette. .'. .Box/34.95 


Programmers Software Exchange 
Box 199 
Cabot Arkansas 72023. 
(501) 843-6037 


SAVE THE WHALE 


The Fin Whale is the world’s greatest long-distance communicator. 


Most items in stack for immediate delivery. Factory-fresh, sealed cartons. 


DATA DISCOUNT CENTER 


Вох 100 135-53 Northem Bivd., Flushing, New York 11354, 212/465-6609 


N.Y.S. residents add appropriate Sales Tax. Shipping FOB N.Y. 
' BankAmericard, Master Charge add 3%. COD orders require 25% deposit. 


REE Bata ЧА. ЧА. ЧА. ЧА, ЧА. Ч ча, ча, ча, "ч, ЧА ЧАЧАЧА ЧА B.S RÀ X X X S 
аза ча ча лауа OR ON 


scientists believe that loud, deep-tone, low-frequency ИИК TEE ANE DET. Drawn hy 
sounds made by Fin Whales (frequencies around 20 po MT TAB „реи. ыт 
hertz, or cycles per second) actually travel 

underwater for distances of at least 500 

miles, and under optimum conditions 

might carry for a radius of over 

4,000 miles, potentially reach- 

ing an area greater than the 


entire Atlantic Ocean. в 
Fin Whales, the second largest 


creatures ever to have lived on planet 
earth, grow up to 24 meters in length (ex- 
ceeded only by the 30-meter Blue Whale), and 
inhabit all the oceans of the world. Tens of thousands of 
Fin Whales have been “harvested” in recent years, by agreement 
of the International Whaling Commission, for the sale of products 
for which substitutes are readily available. 


The CONNECTICUT CETACEAN SOCIETY is a small, totally volunteer, non-profit edu- 
cation and conservation organization dedicated to seeking the abolition of all whale killing. Any 
concerned citizen can help our efforts by sending name and address and a $15 or more contribution 

to: CCS, P. O. Box 145, Wethersfield CT 06109. 
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Ww" CRI 


SENSATION! 


You have been reading about our astounding 
high performance microcomputer products. 
Our Х-9000 Pascal MICROENGINE" CPU that 
execules Pascal 13x faster than an LSI-11 
and Зх faster than a PDP11-34. Our X-920 
CRT matches the features of the SOROC 10140. 
Qur X-8000 16-bit CPU addresses 8M bytes 
ol memory directly and is coming soon! 


"Trademark Weem Digital Corporation 


DISPLAY/EDIT TERMINAL 
Model Х-920 


5920 
5820 (without 18 function keys) 


STANDARD FEATURES (partial list) 

е Microprocessor controlled 

• Ѕвгіа! Н5232С and 20 ma current loop 

а 10 baud rates—75 to 19,200 

a 24 lines x BO characters 

я 96 ASCI! displayable characters 

^ Upper and lower case 

е 12 x 10 character resolulion 

е Dual Intensity display 

а Clear full intensity data only 

s Programmabte reversa video 

е Programmable underline 

ә 105 keys wilh alpha Jock 

s 14 key numaric pad wiih decimal 

е 16 special function keys 

* Bedi function keys 

+ 2 block transmission keys 

= Salf lest mode 

а Prùlecl mode 

e Hiock mode 

е BO storable tabbing 

ә ілзегігсінігін character and line 

s Scrofling 

* Addressable cursor 

® A host of othar leatures, including cursor controls 
and remote commands such as clear to nulls, 
spaces, and of line, and of screen: set hi,to,zero 
intensity; set blink: etc. 

è Optanal screen print & 2nd paga memory 


For our system or for yours, in commercial, 
technical, educational or persona! applications, 
the Computex Х-820 is unmatched іп its class. 


АП features of the Нагейіпе 1400 and ADM-3A 
Pius: 128 ASCII characters... 

7x10 matrix .. Reverse 

video... Print key... 

Shiftlock... Transparent 

mode ... Backspace... 

Tabbing... Integrated 

numeric pad. 


"mme $7 9 9 


List price 5956 
PERKIN-ELMER (Model 550) 


Of the shelf dellvery now on the Model X-920 
and P-E Model 550. Add 40 Ib. shipping. 
Customer satisfaction із guaranteed. 
Full retund with Ihe return of any product 
within 10 days, Х-9000 CPU 52995. Pascal 
MICROENGINE™ owners manual $19.95; Х-920 
operalors manual $10, postpaid. Cash prices. 
10% down guarantees priorily. IL residents add 
5% sales lax. Master Charge and Vien 
accepted. 

Computex stands lor competence. We service 
what we self. Writlen hardware warranty 
Naltonwide service contracts. Custom software 
We provide expert technical support. 


(312) 684-3183 


COMPUTEX 


Microcomputer Systems 
“The Computer Experts” 
5710 Drexel! Avenue 
Chicago, IL 60637 
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Listing 1 continued: 


9130 
93233 
93368 
9119 
9342 
9348 
934N 
93851 
9154 
9357 
9360 
9369 
9372 
937% 
9376 
9378 
9181! 
9400 
940) 
9406 
9409 
9412 
9415 
9416 
9418 
9421 
9424 
9427 
9430 
9433 
9434 
9435 
9436 
9439 
9442 
9445 
944N 
9451 
9454 
9457 
94680 
9461 
9465 
9469 
9472 
9475 
947% 
9431 
9484 
9487 
9490 
9491 
9494 
9496 
9499 
9500 
9503 
9506 
95095 
95123 
9 Spes 
951585 
952) 
9524 
9527 
9530 
9533 
9536 
9539 
9542 
9545 
954% 
9600 


КЕМ 
REM 
КЕМ 
КЕМ 
REM 
КЕМ 
КЕМ 
КЕМ 
КЕМ 
КЕМ 
REM 
КЕМ 
КЕМ 
REM 
REM 
REM 
RtM 
FOR 
V$iI 

NEX 
FOR 
V(V 
NEX 


REM 


0$ = 
УІ = 
У 2 = 
У4 = 
У $5 = 
Уб = 
№$ = 
ЕЕЕ 
FOR 
IF 
Уб = 
GOT 
X$= 
ІР 
У4- 
ІР 
ГЕ 
У4 = 
GO1 
ІР 
Vin 
ІР 
ІР 
ІР 
IF 


BE IGNORED. 

{К THY INPUT STRING HAS TOO FEW FIELDS THE EXTRA 
FIELDS WILL Bt ' BLANKED' OR "ZEROED'. FOR 

BLANK FIELDS - ENTER '0' FOR NUMERIC AND ONE BLANK 
ENCLOSED BY DELIMITERS FOR STRINGS. 


INPUT: 
2% - INPUT STRING 
YtCl.K) - PARAMETER TABLE 
үч . NO OF FIELDS INCLUDING BLANKS + | 
D$ - DELIMITER 
OUTPUT: 
У${1) - STRING FIELDS ARRAY 
У“1) - NUMERIC FIELDS ARRAY 
ERR - 1-OK. 2-ERROR 
VARIABLE NAMES USED: 
D$.V$(€1).WS,X$.V(1),VI.V2.,V3,V4, V5, V6,V7.,.Y9 
Vis| TO VI 
үз pare 
T V3 
М3=1 TO V2 
31720 
T V3 
ANY DELIMITER MAY BE USED 
ЖЕ 
0 
0 
| 
0 
! 


= | 
V7=1 ТО LEN(ZS) 
Ytl.Vaj<>4 GOTO 9448 
V6 
O 9439 
MIDS(I(ZS.V7T.1) 
X$<>DS GOTO 9469 
V4 +1 
VT=LEN( ZS) GOTO 9515 
V422 GOTO 9545 
i 
O 9545 
X$=" ° GOTO 9503 
| 
Ү(ШІ.Убөу)-! GOTO 9493 
X$>=°0" AND X$«-^9* GOTO 9493 
X$2".* GOTO 9493 
X$2*.* AND Y(1.V6)23 GOTO 9493 


PRINT "FIELD (7:У6;%) NOT NUMERIC” 


ERR 
у= 
Ir 


22. RETURN 
VS4I 
VS>INT(Y(3.V¥6)) GOTO 9545 


WS =WS4+X$ 


ІР 


VI=LEN(Z$) GOTO 98512 


GOTO 9545 
IF V4=2 GOTO 9493 
IF V3=2 GOTO 9512 


Уз = 


5 


ІК Ytt,. V6 ) «»1 GOTO 9524 
Мј ем |+ 

Уяў {УІ} 2 WS 

СОТО 9530 

Уз =У2 + 1 


Viv 


2}=VAL (WS) 


Убеубееі 
IF УҮ7-1 ЕМ( 7%) СОТО 9548 
М5 =0 


Ws = 


IF V6=¥9 GOTO 954% 
МЕХТ У7 
RETURN 


REM 


FORMATTED OUTPUT SUBROUTINE [SUB 1/0 ID.0] 
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APPLE • CENTRONICS • TEXAS INSTRUMENTS 
HORIZON • VECTOR GRAPHIC « CROMENCO 
• RADIO SHACK © НР = * 'S2^OPOLIS • SOROC 
е OSI * SWIP AZ 8 O 

PET е DIABLO Á 


` CP/M? SOFTWARE TOOLS 


NEW ED-80 TEXT EDITOR 


ED-80 offers a refreshing new approach for the creation and editing of program and data 
files conversationally —and it saves you money. Its powerful editing capabilities will satisfy 
the most demanding professional — yel it can still be used by the inexperienced beginner. 


* HEATH * D; 
DEC e РЕТ" 


Look at These Outstanding Features: 

B FULL SCREEN window displays with forward and backward scrolling for adit- 

ing your data a page-at-a-time, rather than line-by-line. 

Ш Provides you with а!) the features found on the large mainframe and minicom- 
puter editors, such as IAM, UNIVAC. CDC, and DEC. 
Commands include forward or backward LOCATE, CHANGE, and FIND; and 
INSERT, DELETE, REPLACE, APPEND, SAVE, PRINT, WINDOW, MACRO, 
TABSET, SCALE, DUMP, and others. 
Compatible with existing СР/М adit and text formatted files, with CBASIC, and 
with Microsoft s MBASIC, FORTRAN, COBOL, and ASSEMBLER. 
CHANGE commands allow you to make condihonal! changes and to use vari- 
able length strings. 
Designed for CP/M and derivative operating systems, including LIFEBOAT, 


CDOS, IMDOS, DOS-A, ADOS, etc. WE'VE GOT YOU COVERED! 


GET and PUT commands for concatenating, moving, duplicating, and merging 

саг. S Cover Craft Dust Covers protect your hard 
mediate buffer for copying lines over-and-over. | ware ene ا‎ eese sc те [р E 
Saves your last LOCATE, CHANGE. FIND, and APPENO command for easy nance, downtime an OOK great. Ur Dus 
ге-екесіліоп. Covers come in hundreds of sizes each cus- 
Simple line-oriented commands for character string editing. tom designed to fit a particular model of termi- 
Safeguards to prevent catastrophic user errors that result in the loss of your nal, CPU, Line Printer, Floppy Disk. They're a 
, T for your character-oriented editing proven way to help eliminate dust and dirt 
a me alio nau ape ea NATIONS) accumulation, improve system reliability and 
Thoroughly field tested and documented with a comprehensive User's Manual save many times the cost in reduced mainte- 
and sell-instructiona! tutorial. nance and downtime. What's more, your 
And remember — in today's interactive programming ме АҢ ры" — your most cdi satisfaction is 100% guaranteed. 

tant software tool is your text editor. ED-BO is already working in industry, government, 

universities, and in personal computing to significantly cut program development time Cover Craft Dust Cover 1 are available from 
and to reduce high labor costs. Why not let ED-80 begin solving your text editing prob- your local computer retailer $6.95-$9.95 
fems today? ED-80 is protected by copyright and furnished under а paid-up license for or contact Cover Croft. " . 

ust on а single computer system, Single Density Diskette and Manual: $99.00, or the 4 

Manual alone: $20.00 (credited with purchase of the Diskette). 5ресйу Disk make/model, Can you attord to wait any longer? 

5" or 8", hard or soft sectored. ORDER NOW and we'll pay the postage! 


SOFTWARE DEVELOPMENT & TRAINING, INC. 
Post Office Box 4511 ` Huntsville, Alabama 35802 | COVER CRAFT 
= суме irademark ot Digital Research | Р.О. Box 555, Amherst, NH 03031 


— Telephone (503]889-B511 


KIM/SYM/AIM-B5— 32K EXPANDABLE RAM 
DYNAMIC RAM WITH ON BOARD TRANSPARANT 
REFRESH THAT IS COMPATIBLE WITH KIM/ 
SYM/AIM-65 AND OTHER 6502 BASED 
MICROCOMPUTERS. 
ж PLUG COMPATIBLE WITH KIM/SYM/AIM-65. 
MAY BE CONNECTED TOPET USING ADAPTOR 
i CABLE. 5544-Е BUS EDGE CONNECTOR 
brc AM TON BARN DOREM Arr 
J. А MAXIMUM 
REFRESH GUARANTEED TO OPERATE IN VISTA V-200 MINI-FLOPPY SYSTEM BOARD AODRESSABLE IN 4K BYTE BLOCKS 
NORTHSTAR. CROMEMCD. VECTOR GRAPHICS. 5100 DOUBLE DENSITY CONTROLLER WHICH CAN BE INDEPENDENTLY PLACED ON 
SOL. AND OTHER 8080 OR 2-80 BASEO S100 204 KBYTE CAPACITY FLOPPY OISK 4K BYTE BOUNDARIES ANYWHERE IN A 64K 
SYSTEMS + 4MHZ 2Z-BOWITHNOWAITSTATES DRIVE WITH CASE 8 POWER SUPPLY BYTE ADDRESS SPACE. 
+ SELECTABLE AND DESELECTABLE ІМ 4K MODIFIED CPM OPERATING SYSTEM BUS BUFFERED WITH 1 LS TTL LOAD. 
INCREMENTS ON 4K ADDRESS BOUNDARIES | WITH EXTENDEO BASIC 200NSEC 4118 RAMS. 


LOW POWER—8 WATTS MAXIMUM 

200NSEC 4116 RAMS 

FULL DOCUMENTATION 

ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 


14 DAYS. 
ASSEMBLED / 

TESTED 
БАКВАМ 5555.00 
48K RAM, — $329.00 
32к ААМ, , , 4 . $489.00 
18K RAM , m $389.00 
WITHOUT RAM CHIPS., .,,. $318.00 


S100 MAINFRAME 
AND CAAD CAGE 


* W/ SOLID FRONT PANEL $238.00 
* Wı CUTOUTS FOR 2 MINI-FLOPPIES $239.00 
+ 30 AMP POWER SUPPLY $119.00 


$695.00 FULL DOCUMENTATION 
EXTRA DRIVE. CASE & POWER SUPPLY ASSEMBLED AND TESTED BOARDS ARE 
5395,00 GUARANTEEO FOR ONE YEAR. AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 


16K X 1 OYNAMIC RAM ае RETURNED UNDAMAGEO WITHIN 


THE МК4116-3 15 A 16,384 BIT HIGH SPEED ASSEMBLED / 

NMOS DYNAMICRAM THEY ARE EQUIVALENT TESTED 

TO THE MOSTEK, TEXAS INSTRUMENTS. OR WITHSOKRAM .. . - 220 snm 

MOTOROLA 4116-3 WITH 16K RAM ned $245.00 

А 200 NSEC ACCESS TIME. 375 NSEC CYCLE WITHOUT RAM CHIPS ... . .  ,.. .. $279.00 
HARD 10 GET PARTS ONLY (NO RAMS) ,. , 3109.00 

ж 16 PIN TTL COMPATIBLE BARE BOARD AND MANUAL : «СУ . $4900 

» BURNED IN AND FULLY TESTED : 

* PARTS REPLACEMENT GUARANTEED FOR 

ONE YEAR. 
$8.50 EACH IN QUANTITIES OF В 


. BETA COMPUTER DEVICES 
P.O. BOX 3465 

ORANGE, CALIFORNIA 92665 
(714) 633-7280 


CALIF RESIDENTS PLEASE ADD Въ SALES TAX 
MASTERCHARGE & VISA ACCEPTED. PLEASE 
ALLOW 14 DAYS FOR CHECKS TO CLEAR BANK 
PHONE ORDERS WELCOME 
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Listing 1 continued: 
9603 REM 


9606 REM THIS ROUTINE ACCEPTS ARRAYS OF STRING AND NUMBER 
9609 REM FIELDS AND PRODUCES A FORMATTED STRING RECORD 

9612 REM BASED ON A TABLE BUILT INTO THE PROGRAM OR CREATED 
9614 REM BY [SUB A/O TABLE BUILD PROGRAM]. 

9616 REM NUMBERS ARE RIGHT JUSTIFIED. DECIMAL POSITION 
9615 REM OF REAL NUMBERS ARE HELD AND TRAILING ZEROS ARE 
9621 REM ADDED IF REQUIRED 


9622 REM 

9624 REM INPUT 

9627 REM МЕСІ) - STRING FIELD ARRAY 

9630 REM Vil} - NUMBER FIELD ARRAY 

9633 REM Ү(І.Қ) - PARAMETER TABLE 

9436 REM Ү9 - NO OF FIELDS INCLUDING BLANKS + | 
9639 REM OUTPUT: 

9642 REM us - OUTPUT STRING RECORD 


9645 REM VARIABLE NAMES USED 

9648 REM US$.V$41),W$, Y$.,V(L),V1,V2,V3,V4,V5.V6.,V7,V8.V9, YC T.K). Y9 
9649 REM 

9650 US="" 

9652 VIs0 

9654 V2=0 

9656 FOR У9-! TO Ү9.! 

965% Wm”? 

9660 М5=Ү(1. М9 ) 

9663 У3зіМТ(Ұ(3.У9)) 

9666 ON V5 GOTO 9668.9689,9689,9669 
9668 УізсУІЗІ 

9669 FOR УҮ%-«| TO Vj 

9671 IF У5<> 1 GOTO 9675 

9672 Ү$5=МІ10$ {У5{У1). М8. 1) 

9675 IF Y$="" OR V5=4 THEN Ү5 =“ ” 
9676 IF У5=2 OR уба} THEN Y$s"'*"* 
9681 WS=WS+Y5 

9684 NEXT ¥8 


DATA TERMINAL EQUIPMENT — FROM MICROMAIL 


| New T.I. 810 printer $ 1,599.00 
LA34 DECwriter IV from DI ABLO . vero reds Case 


150 characlers per second 


$ 000 00 DIABLO 1640 $2,020.00 А5 2920 ота тепсе 
| Recelve-only $ 2,525.00 


High-quality daisywheel printing at 
45 cps. 


• Upper/lower case, 9x7 dot matrix 
ғ 10, 12, 13.2, 16.5 characlers/inch 
“ 2, 3, 4, 6, B or 12 lines/inch 


e 22°W x T"H x 15%4"D, 25 ibs. $ 00 
e 110 or 300 baud, RS 2320 serial DIABLO 1650 2 е 
ASCII lua. 
е Friction feed, paper width 10 15" Receive only 2,679. 
Metal daisywheel printing at 40 cps. 


5 00 
SOROC 10 120 740. NEC Spinwriter 


М пец upper/lower case, full SOROC 10 140 $] 180,00 Call or write for prices 


e Numeric keypad, protected fields RS 2320 and 20тА сілтепі loop 
e Cursor keys plus addressable cur- Extensive editing feaiures 

SO! 25th line terminal status display 
• Auxiliary extension port 16 function keys (32 with shift) 


To Order: Send certilied check (personal or company checks require 
мо weeks Io clear) including handling" and 6% sales tax il delivered 
within Califernia, 

“Handling: Less than $2,000, add 2%; over $2,000, add 1%. Everything 
shipped freight collect in factory cartons wilh manufacturer's warranty. 


e KMUCROMAIL ., 


MICROMAIL • BOX 3297 • SANTA ANA. CA 92703 
(714) 731-4338 
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Listing 1 continued: 


Yous USaUS+ws 

9447 GOTO F760 

9Һ5%9 VISVI41 

9490 V7-INT(V(V21) 

9693 VIBLENISTRS(V7))-1 
9894 YS*STRSUVCV210 1) 
YAY IF {FFTS({(YS, |=." 
9597 ТЕ MIDS(YS.2.l)2".* THEN V7=V7-1 
989% CRF LEFISQ(YS.1)2"*-" GOTO 9701 
9899 ІР МОМУ р> 0 GOTO 9701 

9700 У7=0 8 

Ти ІК ТЕРГ (УХ із <>7-” 
9703 V45s(Y(3.V9)4)*10)-(V3*10) 
970% IF VS=3 GOTO 9721 

УТОК IF V3-LEN(YS)-0 GOTO 9716 
97094 FOR Ук-і TO V1-LEN(Y$) 
9712 WS=WS+" " 

9718 NEXT VK 

47165 WEewse YS 

4714 GOTO 9757 

972) IF Ү7-і>а«У3-Ұ4 GOTO 9669 
9724 IF INT(Vi(V2))5V(V2) 
9727 Ұвг0 

972% Мы МАа+М7+1 

9729 V72V3.V71 

49731 FOR ¥HEt TO V3 

9731 IF INT(V7*.005)»4(V8-1) GOTO 9748 
u?38 V62V6-l 

9739 V$sMIDS(YS.V6.1) 

9742 IF V$»"*" THEN V$="0" 

9741 WSoWS+V5S 

97485 GOTO 9754 

974p W$WS4" " 

9754 NEXT VM 

9757 US$5US*WS$ 

9760 NEXT Y9 

9763 RETURN 

9997 END 


THEN V7=V7+4I1 


Tex! continued from page 176: 


tine. This is done with a FORTRAN type 
format statement which defines: 


A - Alphabetic or String Field. 

| Integer Number. 

F Floating Point or Real Number. 
X Blank, 


Table 1 shows how these formats are used. 

The format definition routine takes the 
format string statement (F$) and converts it 
into a 3 column array (V). The first column 
defines the type of field: string, alphanu- 
meric, integer, real, or blank, The second 
column provides the starting position of the 
field within the record. The third field pro- 
vides the length of the field and number of 
decimal positions. This routine creates a 
parameter table that is used by the other 
routines. 

The parameter table could also be built 
using values from DATA statements read into 
the proper variables thus eliminating the table 
build routine. Once the table is created, it can 
be used with INPUT, READ and PRINT 


THEN Y$2sMIDS(Y$.2) 


THEN YS2YS-«*'*. 


Copies of these routines are available for $5 on 
paper iape or Tarbell format cassettes for 8 К 
V3.1, 3.2 and 4.0 BASIC from Elliam Associates, 
24000 Bessemer St, Woodland Hills CA 91367. 


Record Description 


Product Class 
Product Code 
Description 
Vendor Code 
Quantity On Order 
Quantity On Hand 
Sold Year To Date 
Unit Sales Price 


Format Statement 
FS$=""(A2,A6,A15013,314,F 7.2)" 


Data Record 


TWHD110V Tape Winder 107 45 37 
~ Шы р ш 
V$(3) 


У5(1) VS(2) 


123 27.00 


V(1) V(2) V(3) У(4) VIS} 


Table 1. Format statement 


statements to convert the input or output 
string into string and number array variables. 
Any number of formats may be used in a 
program, but the format definition routine 
must be rerun each time a different format is 
used. 


Fixed Form Input 


The normal action of BASIC requires an 
entry for each field listed as a variable with 
an INPUT statement. Thisisa nuisance when 
you have an input and output (IO) field 
record and the last five entries are blank 
most of the time. The fixed form input does 
not require that the trailing fields be 
entered, since they will be blanked or zero 
filled. |t is sometimes easier to keep the 
keyed input in neat columns (fixed format) 
rather than following one field after another 
(normal BASIC). 


Example: ' 
Normal BASIC 


14,16,98 

1457,258,7 

287 

Fixed Format 

14 16 98 
1457 258 7 

2 а 7 


The main advantage is іп inputting for- 


matted records from cassette tape or floppy 


disk. (See formatted output section, para- 


and corresponding date 
record. The descriptions 
for formats used here are 
FORTRAN types. The 
product class is an alpha- 
numeric quantity having 
two characters, the prod- 
uct code consists of six 
alphanumeric | characters 
and the description of 15 
characters. The particular 
vendor code is a З digit in- 
teger. The quantity on 
order, on hand and the 
number sold up to this 
date are all 4 digit integers. 
The unit sales price is a 
7 digit floating point num- 
ber with two digits after 
the decimal place and four 
digits before the decimal 
place. 
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graph after next, for further discussion of 
external IO.) 


Free Form Input 


Now that formatted input has been pre- 
sented, let's look at the advantages and dis- 
advantages of free form input. The major 
advantage is that data fields need only be 
separated by a blank and the routine will 
reformat that field to its proper place in the 
input record. Strings and numbers may be 
intermixed, but strings containing leading 
blanks or blanks within the string must be 
enclosed with a delimiter. The routine de- 
limiter is a pound sign (#), although any 
character might be used. Blank fields must 
also be enclosed with delimiters, and nu- 
meric fields require a zero. Each method has 
its advantages and drawbacks depending on 
the type of data being handled. An example 
is shown in table 2. 


Table 2: in this example a free form input is read by a formatting routine and 


stored on a record as indicated. 


Example: 


keyed input 


format 
record 


TW HD110V #TAPE WINDER #107 45 123 27.0 
F$=" (A2,A6,A15,13,314,F 7.2)" 
TWHD100VTAPE WINDER 107 45 123 27.00 


Table 3: Examples of how the format will affect the data that is being output. 
Note that some of the resulting output formats are indented, This is a result 
of leading blanks created to satisfy the format requirements for certain cases. 


Data Format 


ABCDE 
ABCDEFG 


12. 
| 11234.1 


Format Statement 


Qutput Format 


ABCDE 

ABCDEF 
123 

LAXE RO 
12.34 
12.35 
12.00 


нака са 


Formatted Output 


The formatted output routine uses the 
parameter table values and the variable array 
values in the V array and places them in the 
output string. Blanks as called out in the 
format statement are included. Strings are 
left justified (start in the first position of the 
field) and numeric values are right justified 
(any spaces appear on the left). Numeric 
values larger than the field call out cause the 
field to be filled with asterisks, Floating 
point (real) numbers with fewer than the 
required decimal places are zero filled. Num- 
bers with more decimal places than the for- 
mat allows are rounded as shown in table 3. 
Taking table 2 as an example input, the data 
could be printed with a different format 
such as in table 4. 


About the Routines 


The line numbers used by these routines 
are set high (above location 9000 in memory) 
so that BASIC programs can be written 
under them. Care must be taken that vour 
programs do not have line numbers higher 
than 9000. АП of the variable names used in 
each routine are listed in the comments. 
These variable names must not be used in 
your programs. All the comments are 
included before the routines so they may 
be deleted to save space. 


More About Records 


Obviously, it takes only a minimum 
amount of extra code to switch fields, add 
string constants and perform mathematical 
functions. Using the input data record of 
table 1, the transformations in table 5 may 
be made. 

Once these routines are in your library, it 
is a simple matter to load them into memory, 
to key in your program and to add format 
staternents.@ 


Table 4: Format and ex- 
ample output using the 
farmat and the data in 
table 3. 


Table 5: Some typical transformations that may be performed on the stored 
and formatted data. The last line is the result of these transformations using 
the given format. 


V$(1)="‘Retail Value O/H" change a string 
V$(2)-V$(3) move a string 
calculate a value 


V(1I-V(3)* V(5] 
F$-''(A16,2X,A15,F8.2)" format 


Retail Value O/H Tape Winder output record 
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Portable Terminals at Typewriter Prices! 


Now, while supplies last, you can 
lease or purchase a high-perform- 
ance portable data terminal from 
Computer Devices, Inc., for aboutthe 
same price you'd expect to pay for a 
professional electric typewriter! 


Consider the Hardware: 


We have limited quantities of reman- 
ufactured Teleterms* —both the CDI 
Model 1030 and the wide-carriage CDI 
Model 1139—available for immediate 
delivery. Each model is equipped with 
a standard typewriter keyboard, 
quiet thermal printer and an 
integral acoustic coupler 
User selectable parity and full 
duplex transmission allow 
compatibility with any remote 
computer system. 


Consider the Prices": 

The CDI Model 1030 Teleterm 
rents for only $65/month (main- 
tenance included) on a month-to- 
month basis—no term commitment — 
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or may be purchased outright for only 
$785! The CDI Model 1139 wide carriage 
Teleterm rents month-to-month for 
$100, or may бе purchased for only 
$1485! And both portable terminals are 
backed by a full 90-day warranty (on 
purchase) and CDl's 56 nationwide 
service centers. 


‘Prices subject to change without notice. 


Consider the Features: 


è 80 or 132 characters per line 

® Quiet thermal printing up to 30 cps 

è True portability—-less than 95106. with 
carrying case 

e Compatible with all time-sharing 5у5- 
tems 

e integral modem and acoustic coupler 


€ RS-939 connector plus additional CDI 
accessory connector 


® Full upper/lower ASCII keyboard 
® Low, low price 


Visa and Master Charge accepted 


| for purchase, but supplies are limited. 


So act now! Call toll-free, 
800-995-1930 (in Massachusetts call 
617 -973-1550), or write 
for complete details. 
Computer Devices, Inc., 
95 North Avenue, 
Burlington, MA 01803. 
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Book Reviews 


Let's Talk LISP 


by Laurent Siklossy 
Prentice-Hall, 
Englewood Cliffs М) 1976 
237 pages hardcover 
$14.20 


Let's Talk LISP is a fun 
and useful book to read, at 
least for those of us who 
learn best when the material 
is presented in an interesting 
way. This is especially 
helpful for LISP, because for 
someone who is familiar 
with traditional program- 
ming languages, LISP seems 
very peculiar at first. After 
reading Let's Talk LISP and 
writing a few programs, I 
wondered how I had man- 
aged to avoid LISP for so 
long. 

The structure of the book 
is extremely straightforward. 


Edmund makes science fun!!! 
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The first two chapters intro- 
duce the fundamental 
building blocks of LISP. 
After that, the reader is led 
through function definitions, 
recursion, MAP functions, 
and assorted elements of the 
language. Midway through 
the book, the author 
demonstrates how to write a 
LISP interpreter in LISP, 
and discusses the storage 
functions of LISP. At this 
point the reader has been 
introduced to almost 
everything in the language, 
but is probably not certain 
how to write a program. 
The remainder of the book 
consists of programming 
examples. 

The first question which 
one should ask of a LISP 
book is how it treats 
language variations; LISP is 
not standardized. There are 
two major dialects (EVAL 


and EVALQUOTE), and 
many variations between 
implementations of the same 
dialect. The author discusses 
both of the major dialects, 
and points out where 
implementations are likely 
to differ. І have used two 
versions of LISP: a large 
version running on an 
Amdahl] 470 and a 280 ver- 
sion which was adapted 
from Dr Dobb's Journal of 
Computer Calisthenics and 
Orthodontia, number 30. 
Neither of these implementa- 
tions matched the language 
used in Let’s Talk LISP, but 
neither of them required 
much work to make the 
sample programs run. In 
short, the book attempts to 
cover possible differences, 
and gets most of them, but 
unless you are using 
MACLISP at MIT, you will 
have to make some changes. 

If you want to learn LISP 
and you are not turned off 
by a lighthearted but 
thorough treatment of the 
subject, Let's Talk LISP is a 
good book to read. 
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Gödel, Escher, Bach: Ап 
Eternal Golden Braid 


Douglas R Hofstadter 
Basic Books 

New York 1979 

742 pages plus notes and 
references, hardcover 
$18.95 


Gödel, Escher, Bach is а 
book of youthful wisdom 
and deep beauty. It spans 
the domains of art, science 
and philosophy — a fact 
which evidently causes con- 
siderable consternation to 
book store clerks, who occa- 
sionally misshelve it with 
the "occult." 

At some fundamental 
level, the works of Bach, 
Escher and Gódel may be 
seen as variant manifes- 
tations of a single common 
theme. Hofstadter uses this 
theme of recursion or self- 
reference to unify his explo- 
ration of questions ..nd 
issues from such apparently 
disparate fields as artificial 
intelligence and molecular 
biology. 

Gödel, Escher, Bach is an 
enchanting book, in the 
same sense that Lewis 
Carroll's writings are 
enchanting. Although 
Hofstadter, a contemporary 
American, writes more 
idiomatically and with less 
polish than Lewis Carroll, 
the book's childlike exu- 
berance, together with 
artistic forms, whimsical 
passages and concealed 
meanings, make it a sheer 
delight. The entire book has 
the form of a fugue — it i5 
what it is about. Prose and 
dialogues alternate. The 
latter are in the spirit of 
Lewis Carroll and each imi- 
tates the form of a particular 
Bach composition. 

Hofstadter is a physicist 
by training and a computer 
scientist by vocation. 
Students of artificial in- 
telligence will appreciate his 
deeply knowledgeable treat- 
ment of this subject. Of 
particular interest are his 
remarks concerning 
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representations of 
knowledge, and his specu- 
lations concerning the future 
of artificial intelligence. For 
example, 


“Question: Will a com- 
puter program ever 
write beautiful music? 
Speculation: Yes, but 
not soon. Music is a 
language of emotions, 
and until programs 
have emotions as com- 
plex as ours, there is no 
way a program will 
write anything beautiful 
... To think — and I 
have heard this sug- 
gested — that we might 
soon be able to corn- 
mand a preprogrammed 
mass-produced mail- 
order twenty-dollar 
desk-model 'music box' 
to bring forth from its 
sterile circuitry pieces 
which Chopin or Bach 
might have written had 
they lived longer is a 
grotesque and shameful 
misestimation of the 
depth of the human 
spirit...” 


Psychologists and other 
scientists who study humans 
are customarily reluctant to 
deal with such elusive topics 
as “consciousness” or “free 
will.” Hofstadter has no 
such reticence, and conse- 
quently contributes unique 
and appealing insights to 
these subjects. In view of 
the book's global frame of 
reference, it is important to 
stress that the author is not 
reckless, On the contrary, 
one of his topics concerns 
the "nature of evidence," 
and in this regard it is clear 
that his own implicit criteria 
of acceptable evidence are 
definitely conservative. 
Neither is he a bigot, scien- 
tific or otherwise. His 
approach to centuries-old 
problems and dilemmas is 
characterized by carefulness 
and fair-mindedness. 

An interesting paradox 
arises from the observation 
that no two human brains 
are perfectly isomorphic; yet 
humans have a powerful 
ability to communicate with 
other humans, however 
remote in time or place. 


Hofstadter invents the con- 
cept of a "partial software 
isomorphism" between the 
brains of people who have 
similar thinking styles. An 
analysis of “Jabberwocky” 
translations clearly reveals 
the impossibility of exact 
translation between even 
closely related languages. 
One cannot help thinking 
that Hofstadter's book itself 
must represent the ultimate 
challenge for a translator. 
The dialogues not infre- 
quently contain more than 
two levels of meaning. 
There are puns and 
acrostics, word puzzles and 
number puzzles — indeed, 
levels of meaning sometimes 
communicate with one 
another. 

Although the prose is 
tractable, it is manifestly 
impossible to convey the 
true flavor of the book or to 
completely describe its sub- 
ject matter in a brief review. 
Perhaps the best synopsis is 
found in the book on page 
370, where the author 
diagrams a "tiny portion" of 
his "semantic network." This 


"tiny portion" contains more 


than 100 interrelated sym- 
bols including: Truth vs 
provability, Gódel code, 
Genetic code, Recursion, 
Figure vs ground, Escher, 
Canons and fugues, RICER- 
CAR, Holism vs reduc- 
tionism, Minds, Computers, 
Turing and more. What 
Hofstadter has to say on 
these subjects is uniquely 
interesting because it is 
founded on knowledge, 
derived by honest (unpre- 
judiced) reasoning and 
expressed with a simple 
lucidity. 

In the past few decades, 
much has been said and 
written about "intelligence," 
a concept now suspect but 
once thought to have a clear 
intuitive meaning. Whatever 
human intelligence is, one 
feels that this book 
manifests its highest 
qualities. Gödel, Escher, 
Bach is an exceptionally 
good book. в 


W Lloyd Milligan 
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A Financial 


Analysis Program 


Introduction 

Financial analysis, as it will be used 
in this article, means the study and 
analysis of financial statements. 
Financial statements are the docu- 
ments which are produced by an ac- 
counting system; they report the posi- 
tion of a firm (such as the balance 
sheets shown in table 1) and how well 
it has done over the last period (in- 
come statements). They are used both 
by small businesses and by major cor- 
porations. The latter are required to 
make public statements in annual 
reports and in filings with the 
Securities and Exchange Commission; 
these statements serve as one of the 
primary sources of information to 
investors. 

The program logic described in 
figure 1 is versatile enough to work 
on the financial statements of almost 
any company, although some state- 
ments may first need to be consoli- 
dated a bit. The basic tools used to 
analyze statements are ratios and 
percentages. These can be calculated 
for a firm, and then compared with 
both the firm's previous performance 
and with other firms in the same in- 
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dustry. In this way, a comprehensive 
study can evaluate the position of the 
firm and identify trends in perfor- 
mance. 

There are a number of different 
people who can make use of this sort 
of analysis. Investors form a major 
group. Those who wish to make their 
own investment decisions rather than 
follow the suggestions of a broker or 
other advisor, usually want to base 
their investments on something more 
than blind faith. The analysis of 
financial statements is a good way to 
begin evaluating prospective invest- 
ments. Unfortunately, many inves- 
tors wish to evaluate a fairly large 
number of possibilities. This may pre- 
sent problems because the detailed 
analysis of ratios and percentages 
needed to evaluate your investments 
requires a great deal of time to 
calculate. This is where the personal 
computer comes in. With this pro- 
gram, you can evaluate a set of de- 
tailed reports in about the same time 
it takes to calculate a simple percen- 
tage analysis with a calculator. The 
results may be used as is, or used as 
inputs to any statistical calculations 
which you wish to use. In short, a 
personal computer can significantly 
reduce the time spent on the tedious 
calculations involved in financial 
analysis, and leave the analyst more 


time for creative thought. 

Investors are not the only ones who 
can use this sort of program. Banks 
regularly use ratio and percentage 
analysis to evaluate loan applications 
from businesses. Many banks are well 
equipped with computing facilities. 
But the businessman who is applying 
for the loan is often not. À banker is 
likely to be impressed if the financial 
statements submitted with the loan 
application include ratios and percen- 
tages. Not only does it make the 
banker's job easier, but it indicates 
that the applicant is well prepared. 

A pro forma statement is a useful 
indicator to provide. These are fore- 
casts of your financial position at 
some future point (eg: when the loan 
falls due). The program will also 
calculate pro formas. 

Aside from using all of these finan- 
cial indicators to impress the bank, a 
small businessman might want to use 
them to analyze his business. Where 
are things going well, and what 
weaknesses could stand some atten- 
tion? There is plenty of available 
documentation which shows how to 
interpret ratios and percentages, but 
again, the calculations are tedious. 

This program might also prove 
useful for the financial analyst— pro- 
fessional or academic. Since I count 
myself in the latter category, І have 


Table 1: The financial statements from the MITS corporation before it was absorbed. These figures come from the Annual Report. 
This illustrates the format used in a standard financial report. 


MITS INC 
Balance Sheet 
December 31 1975 and 1974 
Assets 
1975 1974 
Current Assets: 
Cash $ 112,461 % 30,596 


Accounts receivable, less allowance 
tor doubtful accounts of $5,500, 


$2,500 in 1974 (Note 2) 258,790 35,808 
Notes receivable, stockholder 350 350 
Inventories (Note 2) 640,432 266,219 
Current portion of prepaid expenses 104,809 33,986 

Total current assets 1,116,842 366,959 


Property, plant and equipment (at cost) 
(Notes 2 and 3): 


Tooling 225,821 117,669 
Transportation 130,607 B,140 
Shop equipment 55,150 13,349 
Office equipment 40,305 24,931 
Leasehold improvements 12,749 9,848 
Drafting equipment 5,753 2,694 
470,385 176.631 
Less accumulated depreciation 119,248 58,233 
: 351,137 118,398 

Other assets: 
Deposits 1,766 240 
Deferred portion of prepald expenses 29,938 — 
31,704 240 
a % 1,499,683 $ 485,597 


See accompanying accountants’ report and notes to financial statements. 


Liabilities and Stockholders’ Equity (Deficit) 


1975 1974 
Current liabilities: 

Accounts payable - trade % 331,791 % 171,279 
Customer deposits 455,425 85.517 
Working capital loans (Note 2) 321,463 406,963 

Current portion of long-term debt 
(Note 3) 39,288 B,602 
Accrued liabilities 83,327 17,944 
Total current liabilities 1,231,294 690,305 


Deterred portion of long-term debt 
(Note 3) 118,626 1,080 
Commitments (Note 4) 


Stockholders’ eun: 
Common stock, $.01 par value, 25,000,000 
shares authorized, 947,495 shares 
issued in 1975, 902,940 shares issued 


in 1974 9,475 9,029 
Additional paid-In capital 294,683 250,575 
Retained deficit (153,295) (465,392) 

150,863 (205,788) 
Less treasury stock, at cost, 1,100 shares 1,100 — 
149,763 (205.788) 


Table 1 continued on page 194 
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Table 1 continued: 


MITS INC 
Statement of Income (Loss) 


Years ended December 31 1975 and 1974 


Sales 
Cost of sales 
Gross profit 
Expenses: 
Selling 


Administrative 
Other income and deductions 


n 


^ کے سد‎ ы 


1975 1974 


$ 3,240,772 $ 959,972 
2,112,551 794,579 


1,128,221 165,393 
441,596 152,407 
265,274 176,295 
109,254 50,795 
816,124 379,497 


Net income (1055) 


Nel income (loss) per common 
share 


See accompanying accountants' report and notes to financial statements. 


Try a Really Different Kind of Software 
for Your TRS-80, PET, or APPLE! 


Cross swords with a band of dastardly 
robbers in their mountain lair in the 
Datestones of Ryn. You explore the 
caverns shown on your video display and 
vanquish the monsters in real time. You 
have just 20 minutes to recover the pre- 
cious Datestones before time itself stops. 


Monsters—Melees—Magic! 


The Datestones of Ryn iniroduces you 

to the superlative DUNJONQUEST game 
system. Other games in the series may pit 
you agains! an evil wizard or the frightful 
insectoid monsters of the god Apshai. In 
the Datestones your main opponents are 
human, but look out for other nasty critters 
lurking in the darkness. You have 14 different 
commands ranging from moving (as fast or 
as slow as you like so long as you don't tire 
yourself out) to searching the walls for 
secret doors. 


! A UN] ОМО UEST 


For just $14.95 you gei the Datestones of 
Ryn on cassette ready to play, and a superbly 
illustrated booklet that tells you all about the 
дате. Please specify the version you want — 
TRS-80 (Level ll, 16K), PET (16K old or new 
ROMS), or APPLE (32K Applesoft). 


UEST: Datestons NE Ask your dealer or send today to: 


Т“ ONQUE м - PR 
DUN ООВА AUTOMATED - 
A | SIMULATIONS “ees 
| ہے‎ Dept. R2 68 
еттт А Р.О. Вох 4232 | 
ро Вах 4 Mountain View, Са. 94040 
California residents please add 6% sales tax. 


- 
E 
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$312,097 $ (214,104) ; 


$ E $ (.24) 


no doubt that the program is indeed’ 
useful for such people. 1 wrote this 
program to handle analytical pro- 
blems which I had to perform quite 
often. Again, the outputs from this, 
program may be used as they are, or 
as inputs to additional analyses. 


Overview of the Program 

The program in listing 1 is set up to 
work on standard financial state- 
ments with data for up to ten periods. 
It is arranged to use a standard chart 
of accounts for the income statement 
and balance sheet. Since the chart of 
accounts is not very specific, more 
detailed statements will have to be 
condensed first. This would be neces- 
sary for analysis in any case, since, 
ratios are not usually calculated on 
the basis of all of the different 
categories of inventory, etc. The ten 
periods allowed may be either in 
years or quarters, and the output will, 
be labeled correspondingly. Ten 
periods were selected since many, 
annual reports and other published 
financial statements include ten-year 
summaries. 

For whichever periods are entered, 
the user may select either a ratio 
analysis, a percentage analysis, or 
both. The ratio analysis subroutine 
calculates fourteen different ratios. 


| 


START 


INITIALIZE 
CONSTANTS 


INPUT 
FINANCIAL 
STATEMENTS 


NO NO 
PERFORM PERFORM 
PERCENTAGE RATIO 
CALCULATIONS CALCULATIONS 
PROFORMA “> ES 
P 
с шк | 
— PERFORM 
Cusine 1 PERCENTAGE 
— — — INCREMENTAL | CHANGE 
CHANGE 
YES — 
(ео ) MEN 
X c— A m | ANALYSIS ОЕ | — 
| PROFORMA 
= енін ФТАТЕМЕМТ | ee 
oS д ONLY 
| FLAG ---4 E cM, 
Ше. ісуі ҮЕ5 % ANALYSIS 
PERFORM 
PERCENTAGE 
INCREMENT CALCULATIONS 
MAKE AN 
INCREMENTAL 
CHANGE 
RATIO YES 
ANALYSIS 
YES 
со 
PERFORM 
RATIO 
ANALYSIS 
YES NO 


% ANALYSIS ( ею ) 


PERFORM 
PERCENTAGE 
ANAL''SIS 


Figure 1: Flowchart of the financial analysis program. 
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Listing 1: BASIC listing of the financial analysis program. The entire program and the 
memory space required for BASIC can be stored in 16 K bytes of memory. А sample 
output of the program analyzing two years of data is also included. 


10 
eu 


196 


; INPUT 
i IF ШЕРТФРТ,13-"Ү" THEN 590 


FINANCIAL ANALYSIS, RATIO 4 & 
ALSO LOES РОПРОНМА6 MSING * OP 
7033.11) 15 THE MATIX FOP THE 
PEPIOD ELEVEN 15 THE SPACE FOR 
NE IS THE АССПИМТ NAMES VECTOR 
Pt 15 THE RATIO NAMES, 84) THE RATIO VALUES 

Y INDICATES AUAPTERS ОР YEARS, CS=COMPANY NAME 

B IS A FIRST CELL POINTER, M 15 А LAST CELL POINTER 

SVLTCH CHANGES BETWEEN THE TELETYPE AMD THE VIDEO DISPLAY 

ПР T) TEN PERIODS САМ BE TESTED FOS. STATEMENTS 21-24 

SHOULD BE REMOVEL IF YOU HAVE 16 K OR LESS OF MEMORY. 

BY JOHN A LEHMAN 
DIM Z2(33,105,850(332, 8RC13,135, 883613) 
FOR 1=1 TO 33:9EAD HSCIDOSNEXT ! 

ГАТА "SALES", "ОТН 9EU","TOT INC", "C65", "DEPA", "SGA" 
ГАТА PINT", "ТАХ", "Гу", “TOTAL EXP", "NET INC" 
DATA "CASH", "RCEL 5", "IN Yr, "PPE ITEMS", "TOT CUR 
TATA "LAND", "BL DG/ EQ", "АСС CEPR", "TOT FIXED'","OTH AS" 

ТАТА "ТОТ ASTS","ACCTS PBL". "NOTES PBL". "CUR LT" 

ГАТА “OTHE? LIAB. "CUR LIAB","LT DEBT","TOT LIAB" 

DATA "C STK","APLIC","RE",'"TOT CR" 

FOP Ізі TO 13:7EAL M"StCIOGINEXT 1 

LATA  "CUPRENT","ACID","RCBL ТО", "100 TO", “ASSET ТО", PROF ON SALES" 
LATA ""OA'","ROLI'","EPS'","PAYOUT", "EBT-EOU", "T INT EARNED", "BK/ SHARE” 
INPUT "QUARTERS OR YEARS" Af 

IF LEFTS( AS, 1)="O" THEN 210 

1F LEFT£$C AS, 1) "Y" THEN 250 

GOTO 160 

REM QUARTERS, 
LS="QUAATEPS™ 
LET бтш. 25 

PEM АМ INCTEMENT 

GOTO 270 

L£s'"YEAWS " 

б-1 

INPUT “COMPANY МАМЕ"; CS 

INPUT "FOR HOW MANY PERIODS LO YOU HAVE FIGURES": 
INPUT "BEGINNING WETH JANUARY OF WHAT YEAT"; Y 

2 "DK, FIGNPES FOP "мяр BEGINNING IN “zY 

FOR Ј=1 TO 33 

FOP K=] TO NM 

YIzINTCYeRW«K- 17 

? Месу" FOR "YI 

INPUT ZCJ4K) 

КЕХТ К 

NEXT J 

FOR Js] TON 

2 "и SHARES OUTSTANDING PEPIOD "4: 
ікттт Hf J?» 

NEXT J 

INPUT"LORRECTIONSFAfFIF LEFTSCAS,125"N" THEN 440 

INPOT "VHICH ACCT# 2 PDe": J,Kr1NPUT"VALUE'*: 2C 3 

Ea] REM IST CELL POINTER шынды. 

EWI TCH 

"DO YOU WANT £ LIST OF COMPARATIVE ‘FINANCIAL RATIOS?" 

MI LI] 

Vip te ANSVEP YES D" NO. THE ALTERNATIVE 15 COMPARATIVE 1" 
IF LEFT*(A$,i3z"UY" THEN 530 

IF LE FETSCAT, 1) 2 "N' THEN 546 

? "PLEASE ANSWERS YEE Qe Wn" 

бота 466 

EO SITE 1030 
epo YOlt WANT COMPARATIVE % FPOM INCOMES STMT à BS'"IAS 


SEM 
SEM 
REM 
REM 
VEM 
PEM 
PEM 
REM 
REM 
REM 
REM 
"ILM 


ABSOLUTE INCREMENTS 
FINANCIAL STATEMENTS 
THE PROFORMAS 


L$ I5 А LABEL 


өз 2 LI] 


сата 940 
?"PLEASEF AMSVEP YES DP МО" 
GOTO 540 
CO SIF 1310 
сагв 1410 
INCUT “TO YOT WANT TO CPEATE А PROFORMA INCOME 5ТАТЕМЕМТ” A4 
IF LEFTtT( AS, 12z"Y" THEN А50 
IF LEFT£C(A£,])z"N" THEN 1840 
сата £610 
ТЮР Т" ГО YOT SANT TO USE * CHANGES F804 LAST PERIOL";A5 
IF LEFTS¢( AS, 12-90% THEM 710 
IF LEFT5CA£,1252"Y" THEM 690 
сата *50 
BO SUF 1510 
сото 940 
Listing 1 continued on page 198 
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These include the following: current, 
quick, acid test, accounts receivable 
in days, inventory turnover, asset 
turnover, profit on sales, return on 
assets, return on investment, earnings 
per share (simple), dividend payout, 
debt/equity, times interest earned, 
and book value per share. A detailed 
description of the use of these ratios 
and how they are calculated is in- 
cluded in the glossary at the end of 
this article. Percentages will be 
calculated for each period in two 
groups. Income statement items will 
be presented as percent of total sales; 
balance sheet items will be presented 
as percent of total assets. 

[n addition to the above analyses, 
the program will calculate pro forma 
income statements and balance 
sheets. Ав І mentioned earlier, a pro 
forma statement is a prediction of 
what that statement will look like at a 
given time, The statements for the 
last period are the basis upon which 
the program calculates pro forma 
statements. These may be done by 
assuming а constant percentage 
change for all accounts, or by giving 
dollar amounts by which each 
account is predicted to change. As 
well as calculating the pro forma 
statements, the program will do ratio 
and/or percentage analyses on the 
pro formas if desired. This is partic- 
шагіу useful when examining the 
effects of alternate possibilities. It is 
possible to come up with several 
alternatives for the coming period 
and observe the forecasted result for 
each one. 


Computer Program 

The financial analysis program has 
been written in BASIC and runs in 
16 K bytes or more, including the space 
required for BASIC, but not inclu- 
ding the space required for the system 
monitor. If you are running it with 
only 16 K (as I do) you will either 
have to remove some of the remark 
statements from the listing or adjust 
the dimension (DIM) statement to 
handle less than ten periods. 

The only peripheral-dependent 
part of the program is the SWITCH 
statement which occurs at lines 450 
and 1840. This is used to switch the 
logical console device between user 
defined and the Teletype. The config- 
uration upon which I run it allows 
me to set up all of the statements 


Circle 184 on inquiry card. 


CP/M SOFTWARE 


Word Processing For CP/M 
FMT Text Formatter 


Use FMT and your tex! editor to convert your CP/M system to a 
powerful word processor. PMT features include automatic page 
headings and footings, page numbering. centering, underscoring, 
external file merging, and in-line console input. FMT works with any 
video, CRT, or hardcopy terminal and printer combination. Added 
capabilities for daisy-wheel printers: superscripting, subscripting, and 
half-line spacing. 


Run Cromemco Software Under CP/M 
ADAPT Software Interface 


Now you can get Cromemco software to run on your CP/M system. 
ADAPT interfaces those powerful Cromemco packages (except for 
Multi-User BASIC) to any CP/M Version 1.4 system without patching. 
ADAPT works without changes for any memory size. 


Fast RATFOR 
RATFOR {RATional FORtran} 


RATFOR leis you write structured code thai translates іс MicroSoft or 
Cromemco FORTRAN. TSW's RATFOR |RATional FORtran} 
precompiler runs at more than 1000 statements per minute. 
Documentation includes “Software Tools" book by Kermghan and 
Plauger. | ADAPT and RATFOR packages combined $125} 


THE SOFTWARE WORKS 
8369 Vickers 

San Diego. CA 92111 

(714) 569-1721 


АСЕМ as и trademark пі жди МғағатсА 


0000547 = ЕЕ Е.Е: Е-Е Е: Е.Е. Е: ЕНЕ Ûû Û Û Û n AIT 


To further improve 
service to our customers we 
have installed a toll-free 
WATS line in our 
Peterborough, New 
Hampshire office. 
If you would 
like to order а 
subscription to 
BYTE, or if 
you have a 
question relat- 
ed to a BYTE 
subscription, 


BYTE’s New 
Toll-free 
: Subscriber 
W.A.T.S. Line 

(800)258-5485 


between 8:00 AM and 


4:30 PM Eastern Time. 


(Friday 8 AM - Noon). 
(800) 258-5485 \ ¥ Calls from conti- 


We thank you and look nental U.S. 
forward to serving you. only. 


IODDCOUDUUOdUUgBguuBuduulblssu DOOQOOQODOL ad | зшдоәфддоеотог 
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Z-80/TRS-80'" Users 
BOOK YOU'VE WANTED NOW CAN BE YOURS 
THE Z-80: HOW IT WORKS 
(THE PROGRAMMERS PERSPECTIVE) 
By Monte Corum 
Best Most Complete Reference Yet 
cpu Operation Explained 
Addressing Modes Demystified 
Register Functions Described 
Instructions Defined 
Interrupts Diagrammed 
Cycles Outlined Formats Described 
Execution Described in Text, 
Notation and Diagrams 
Meaningful Analysis of 698 Commands 
in Formatted, Usable Tables 
Simple, Consistent Notation and Formats 
A Programmer's Book, Beginner or Experienced 
Ideal Text for Class Instruction 
Pricse: $17.95 Plus Tax and Shipping 
VISA & MSTRCHRG-NUMBER AND EXP. DATE 
PREPAID WE SHIP 
MICROWARE ASSOCIATES, INCORPORATED 
9301 N. 58th St. DPT. AAA 
SCOTTSDALE, AZ. 85253 


DEALER INQUIRIES INVITEO 
™ TRS-80 IS A TRADEMARK OF TANDY CORP. 


` TOLL FREE ORDERING 


These Fine 


Wen ай Products and More 


NORTHSTAR ASM TERMINAL 
HRZ-1-18K-D БОНОСІО-120 
HRZ-1-32K-D HAZELTINE 1400 
HRZ-2-32K-D HAZELTINE 1500 
HRZ-1-32K-Q HAZELTINE 1510 
HRZ2-2-32K-Q TELEVIOEO 912 

TELEVIOEO 920 
RAM-16K 


ЕРВ-А эче, ҖЫ 
MDS-A-D 1-810 
CENTRONICS-799 
MOS-A-Q 880. 
NEC-5510 
EXTRA DRIVE-O = МЕС.5520 
EXTRA DRIVE-Q — 525 
HARDDISCSYSTEM CALL 
Most NorthStar computers come 
siandard with real wood cover, 2 
serial ports, 1 parallel port, real 
time clock, disc operating system 
and NorthStar basic. 


WE WILL TRY TO BEAT ANY ADVERTISED PRICE 


SOFTWARE—DISCS— MISC 

AUTOSCRIBE 1 
VERBATUM DISCS(10) 28. 
5FOOTRS-232 CABLE 20. 
10 FOOT RS-232 CABLE 25. 


А. E. I. 
4341 W. Commonwealth Ave Suite D | 
Fullerton, Calif. 92633 | 
(714) 739-4701 (800) 854-6003 


BYTE February 1980 197 


Listing 1 continued: 


TIU З 


тег 
730 
740 
750 
780 
770 
750 
790 
арй 
810 
820 
8 30 
840 
850 
860 
B76 
580 


590 LET Nel 
900 IF 75<»"15" THEN 930 
910 ?^"CAN'T CALC WITH JUST INC STATEMENT" 
920 GOTO 940 
930 GOSITE 1030 
940 ІМРІТ "DO YOU WANT А Т ANALYSIS OF THE PROFORMA"? AS 
950 IF І,ЕРТФҒАН, LI="¥" THEN 980 
960 IF LEFTSC(AS, 1}3="N" THEN 1000 
970 сото 940 
980 №=м 
990 GOSUB 1310 
1000 In PUT “CO YOU WANT ANOTHER РРОРОЯНМАС;А 
1010 IF LEFTECAS, 12s*'Y'" THEN 650 
1020 IF LEFTSCAS, l25"M" THEN 1840 
1010 REM SI'BBOIITIME TO CALCULATE PATIOS 
1040 FOR 1=6 TO N 
1050 Яс], I522156,12 7/227, I3 а БЕМ CURRENT RATIO 
1060 8(0,13<(746129,152%2С 13, I3) /ZC€ 27, I3 1 REM ACID TEST 
10760 "(3,I?)2365/4ZCI,IS2/7Zt13, 132 : REM ACBL LAYS 
1080 9"t&4á,I»23E5/6€ 240 4,13 7420142133 c£ REM INV TO 
1090 2f5,1)2=2£ 1513727028, 1) РЕМ ASSET TU 
1100 ?£(£,12z7£11,1)77(1, 1) * PEM POOFIT ON SALES 
L110 9c€7,120526115212/7€22,11 ЕМҸ ROA 
1126 Rrc8,1)222611,12/€? 0334,13 - 2€ 99,122: PEM *ÜI 
1130 9t€9»,152Z2f11,13 HE I1: "EM E PS 
1|ас БСІр,19:7(9,19/7611,1) 1: 9?EM ЕП! РО 
1150 8(11,1>-7(29,12/71492,19:РЕМ DLE 
1160 »(12,1527(2£ 11, 12*7 CF, I24 7209, I2 42€ 7,122 /ZC 7,19: ЗЕМ Taluk 
1170 PCI2^ 157206332152 -Z(C29, 122 НСІ): PEM БК/СОНАЗЫЬ 
1180 NEXT 1 
1190 INPUT MOVE PACES TO ТОР ЯҒ PAGE 4 PRESS А KEY" SAF 
[200 2 Ct,""ATIO ANALYS]1S'":? 
1210 7 ""ATIOS5 FOR "МЦ" BEGINNING IN ":Y:? 
|200 FD" 1-1 TO ІЗ 
1230 2 94(1) 
1240 FOP ,;zsF ТОМ 
1250 Yi1sINTOYAOwJ- 13 
1260 2 Ү1,861,/» 
1270 NEXT М 
1280 NEXT 1:2:2:? 
1290 PETUSN 
L300 НЕЧ SU'SSDIITINE TO CO 7 ANALYSIS 
1310 IN PITT "MOVE PAPER TO ТОР OF PAGE ¢ PRESS А KEY"? Ad 
1320 ? “INCOME STATEMENT 1 TEMS AS 4 OF TOTAL INCOME" 
1330 FOP 1=17011 
1340 7 NEI? 
1350 FOP JsB T) М 
1360 YL=INT¢CY+OeJ-13 
1370 "tr, 1»2Zt6CI,J05*/7/72€3,05*100 
1380? ҮІ, РЕЛ, I2 МЕХТ,) 
1390 МҰХТ 1:7 
L400 RETIN 
1410 ? "E.S. ITEMS AS 2 ОҒ TOTAL ASSETS": ? 
1420 FOR Iz12 TQ 33 
1430 7 NStits 
{440 FOR J=} TO М 
1450 YIsSIN TC ¥+eJ- |) 
1АЁС ЗС4,19:761,4/29/У/%(22,д3«100 
1470 ? YlaPRCJ ІЗ :NEXT J 
1480 NENT 1:?:?:? 
1490 RETI'RN 
1500 REM SI'RRO''TINE TO CALCULATE PROFORMA WITH ¥ CHANGES 
L510 м=м+ і: FEM SAVE LAST CELL POINTER 
1520 Н=М 
1530 FO? Іс1709 
1540 ? “CHANGE FOR ";jNf(I) 
Listing I continued on page 200 
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erg YOR WANT TO MAKE INCSEMENTAL CHANGES FPGA" 

INPUT "THE LAST РЕРТАГ SINC AMOUNTS OF CHANGES AF 

IF LEFTICAS,j?I='N" THEN 860 

IF М.ЕРТАФ,із-"Ү" THEN 770 

+ "PLEASE ANSWER YES 09 NO 

roTO 710 

? ero yo VANT JUST THE INCOME STATEMENT CEN TER 15) ОК" 
ІМЕПТТІМСОЧЕ STATEMENTeEALANCE SHEET (ENTER ANYTHING ЕМ5Е) "224% 
IF Z5z"15" THEN B40 

Ғ= 33 
РЕМ 
50 ST'E 
GO TD 
Fell 
GO CHF 1700 

INPUT “ГО YOU WANT A SATIO ANALYSIS OF THE PROFORMA CIF ANYI"S AF 
IF LEFTS$CAS,12)52''Y" THEN 890 

IF LEFT*CA$,1)5"N" THEN 940 


POINTS TO LAST ACCOUNT TO BE USEC 
1700 
860 


using a video display and then have 
the results printed on the Teletype. If 
your system does not allow for the 
SWITCH command, you can leave it 
out with no ill effects. 

If you have more than 16 K bytes 
of memory, you may want to extend 
the strings from lines 60 thru 120 and 
140 thru 150. This will make the out- 
put more readable. 


Glossary 


accounts receivable іп days: Ac- 
counts receivable are divided by total 
sales to produce receivable turnover 
per year, then divided by 365. This 
gives some indication of how fast 


əң сша wr 


receivables are being collected. 


Values vary with industry. Gener- 


ally, the lower the number of days, | 


the better. 


asset turnover: Net sales divided by 


average total assets. This is one indi-: 
cation of how well assets are being! 


used. 


book value per share: Common stock 


divided by the number of shares. 
How much the shares of stock are 
worth in an accounting sense. 


current ratio: A current account 15` 


cash or anything which can be con- 


verted into cash within one year. The: 
current ratio is obtained by dividing! 


the current assets by current liabi- 
lities. If the ratio is one, debts which 


must be paid within one year are just. 
covered by assets which are expected | 


to be received within one year. To: 


maintain financial peace of mind the! 
current ratio should be greater than' 


опе, 


debt/equity ratio: 


to as total equities), How much of the 
firm's capital was furnished by 
creditors as opposed to owners. It; 
varies by industry, but the lower the 
better for safety, and the higher the. 
better for earnings per share. This. 
contradiction is due to something' 
called leverage, which is a fancy term 
for investing other people's money 
and keeping the profits, 


dividend payout: Cash dividends: 
divided by net income. This shows 
how much of earnings were paid to; 
investors as opposed to those kept for 


Total liabilities. 
divided by total assets (also referred. 
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6809: 


INTRODUCING THE 
NEW STATE-OF-THE- ART 
IN MICROCOMPUTER 
SOFTWARE. 


Call or write today for our 
free catalog. 


MICROWARE 


5835 Grand Ave. « P.O. Box 4865 
Des Moines, IA 50304 е 515/279-8844 


ED SMITH'S SOFTWARE WORKS 
NEW 


6809 SOFTWARE TOOLS 


CROSSMAC A 6800 TO 6809 CROSS ASSEMBLER version of RRMAC | 


which runs on your 6800 to produce relocatable 6809 object code from ex- 
isting (6800) or new (6809) source files. Handles deleted 6800 instructions 
via macros. Supplied with 6809 machine language linking loader. 


ННМАС RELOCATABLE RECURSIVE MACROASSEMBLER and LINKING 
LOADER for 6809. The one macro assembler with real macro capabilities. 
Retains АП features of 6800 version. 


M6609 RELOCATABLE DISASSEMBLER AND SEGMENTED SOURCE 
TEXT GENERATOR. An invaluable tool for modifying larga object pro- 
grams for reassembly on your sysiem. 


M6809 RELOCATING ASSEMBLER and LINKING LOADER is a version of 
RRMAC without its macro capabilities. Retains all of RRHMAC's program- 
mer convenierce features. 


All programs come complete with Programmer's Guide and extensively 
commented assembly listing. Available on cassette or mini-floppy. Spacily 
cassette, SSB disk, mini-Flex disk or FLEX 2.0 disk. 

Order directly by check or MC/Visa. California residents add 6% sales tax. Customers 
outside of U.S. or Canada add $5 for air postage & handling. 


Dealer inquiries welcome. FLEX is a trademark of TSC 


Ed Smith's SOFTWARE WORKS 
Р.О. Box 339, Redondo Beach, СА 90277, (213) 373-3350 


Circle 228 on inquiry card. 


Circle 158 on inquiry card. 


theULTIMATE in 


CHEAP VIDEO 


BOOK & KIT 
ONLY $42.95 


Don Lancasters “Cheap Video concept allows almost 
unlimited options, including: 


ж Scrolling- Full performance cursor. 


* Line/Character formats of 16/32, 24/80, 32/64.. 
or almost anything. 


ж Graphics - ир to 256 X 256 B&W; 96 X 128 COLOR 


(requires low-cost option modules ) 

* Works with 6502, 6800 and other micros. 
SPECIAL OFFER: Buy the Kit (uppercase alpha- 
numeric option included ) & get the Book at 1/2 price. 

К. ELECTRONICS, DEPT 11-8,1020 W. WILSHIRE BLVD.. OKLAHOMA CITY, ОК 73116 


- шш uA uu iu fum danh б b тте ed DE UR i бий іші Яш. DD GA Біз GERA (A РО `5 A QUAD ФЕ ium amp қау чыз CES GNE азы 400 des эш дыф dub uns ium imb his den ub RA dA БЫҚ GER GER ШЕП БЕР dU uum GR «зе 


Circle 159 on inquiry card. 


( ) TVT-6 - Kit & CheapVideo Cookbook - $42.95 lenclosed) 
С) TVT-6 5g Kit only (book required for assembly) -$39.95 


state: —  — — . зір: 
1020 W, WILSHIRE BLVD., OXLAHDMA CITY, OK 73116 


YOU DIDN T HNOW! 


OAE'S new PP-2708/16 
PROM Programmer is the ° 


' *Pal's Pending 


turn carmel trimmers (for 
precision pulse width and 
amplitude alignment) 

e All packaged in a handsome 
aluminum case 


. PP-2708/16 ..А & T $325. 


only programmer with all 


these features: 

e Converts a PROM memory 
socket to a table top pro- 
grammer: No complex inter- 
facing to wire—just plug ite 
into a 2708 memory socket” 

e A short subroutine sends 
data over the address lines 
to program the PROM 

e Programs 2 PROMS fep 
than the cost of a personal- 
ity module. (2708s and TMS 
27168) 

e Connect 2 or more in paral- 
ШІ — super for production 
programming 

e Complete with DC to DC ° 
switching invertor and 10 


PP-2716 (Programs Intel's 
6) А & T $295. 


Oliver Advaficed Engineering, Inc. 
676 West Wilson Avenue 
Glendale, Calif. 91203 
(213) 240-0080 


C) SEND FREE CATALOG 
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Listing 1 continued: 


1550 INPUT P 

1560 ZrtI,M»zZtCI,CM-152xCCI4crF/1002) 
1570 NEXT I 

1580 LET ZC€3,M»32ZCIMO) *ZC€OB,M) 

1590 2¢10.,4)=0 

1600 FOF І=4 TO 8 

1610 LET 210, М) =2(10, M3 eZCI ^M? 
1620 ZCIlI,9222ZC€3,HM3 -ZEC1OSM? 

1630 NEXT I 

1640 INPI'T"MO'UE PAPE" TO ТОР OF PAGE AND PRESS A KEY"; AE 
(650 ? C$? 

1ҺЕС FOF Іс! TO 11 

1670 2 МЕСТУ, (І, М) 

1680 NEXT 127171? 

169С P"ETI'SN 

1700 PEM CALCULATE PROFORMA WITH INCREMEN TALS 
1710 М=М+[ 

1720 БтМ 

1730 FO? I=] TO F 

1740 ?"АМООМТ ОҒ CHANGE FO? ";М5412 
1750 INPUT P 

1760 LET {І МУ= ГІ, (0-10) 4F 

1770 МЕ“Т I 

1780 INPUT"MOUVE PAPE" TO TOP OF PAGE & PRESS н KEY; AF 
1720 ? C3? 

1806 FOR ІсіТ0ОР 

1910 ? МЕСІ?,761,М2? 

1920 NEXT 1:?:?:? 

1830 RETIIPN 

1840 SWITCH 

1850 ENT 


DO үп" "ANT A LIST OF COMPATATIVE FINANCIAL RATIOS? 
PLEASE ANSWER YES 0? ND. THE ALTERNATIVE 15 COMPARATIVE A 


?7 ге 
OVE PAPE? TO ТОР ОҒ PAGE & PRESS A KEY? 


MITS RATIO ANALYSIS 


RATIOS FOS 2 YEASS BEGINNING IN 1974 


CURRENT 

1974 483159 

1975 „907047 
ACID 

1974 20961952 

1975 » 301513 
"CBL TO 

1974 13.6149 

1975 29.1469 
INV TD 

1974 122. 29 1 

1975 110. £52 
ASSET TO 

1974 1.97689 

1975 2.[6097 
PROF ON SALES 

1974 -. 223032 

1975 .0963033 
ROA 

1974 -. 440909 

1975 . 2008109 
"DI 

1974 1.04041 

1975 2.08394 
EPS 

1974 -а2937236 

1975 « 329 392 
PAYOUT 

1974 0 

1975 0 
EHT- ENU 

1974 1, 42375 

1975 4900137 
Г INT EARNED 

1974 - 6. 1268 

1975 8.80243 
BK/ SHARE 

1974 -. 228021 

1975 .158062 


Listing 1 continued on page 201 
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use by the firm. This should be high 
for an income stock and low for a 
growth stock (all other things being 
equal), 


earnings per share: How much the 
firm made per share of common 
stock. Often this and the price/ 
earnings ratio are the only things 
investors look at. There are actually 
two ways of calculating the earnings 
per share ratio; the more complicated 
one would require a program much 
longer than that provided in this arti- 
cle. Both types of earnings per share 
ratios are required in annual reports, 
so if is best to rely on both for needed 
information if a firm has a compli- 
cated capital structure. 


inventory turnover: The cost of 
goods sold is divided by average in- 
ventory, and this is divided by 365. 


profit on sales: Net income divided 
by net sales. This provides a very 
conservative estimate of profits, 
Therefore, it is frequently used when 
companies wish to appear as though 
they are not making much of a 


profit. 


quick ratio (acid test): Unlike the cur- 
rent ratio, the quick ratio does not 
consider inventory and prepaid ex- 
penses as current assets. The quick 
ratio takes cash, marketable securi- 
ties, and accounts receivable, and 
divides these by current liabilities. 
The result is the proportion of liabi- 
lities falling due within one year, 
which can be covered by assets sure 
to be worth cash. It is normally a 
little less than one. 


return on assets: Net income divided 
by average total assets, How much 
you are making on what you have to 
make it with. As with any profit 
mensure, the higher the better. 


return on investment: Ne! income 
divided by the quantity assets minus 
liabilities. This shows how much the 
firm made on what the owners put 
into it. Assets which were bought 
with borrowed money are not in- 
cluded in the base. 


times interest earned: The quantity of 
net income plus interest and tax 
payments divided by interest charges. 
This indicates how much more the 
firm made than was required to pay 
the interest on its debt. А firm which 
has a times interest earned ratio of 
less than one is bankrupt. 


Listing 1 continued: 


А CUR LIAB 
DO YOU VANT COMPARATIVE X FROM INCOMES STMT & BS? YES 1974 142.156 
MOVE PAPE? TO TOP OF PAGE & PRESS А KEY? L FBT е 
4 52224092 
5 7.91007 
= ш, an 142.378 
; < TEMS AS 7 " 
ЕЕ ТАТЕМЕМТ I ОҒ TOTAL INCOME 21915 I HR 
= jud 197a 1.85936 
u.a m 1975 . 6318 
1974 0 APIC 
1975 0 1974 51.6014 
1975 19. 6497 
TOT INC үя tn 
1974 s 1974 -95.8391 
N 1975 -10.2218 
1974 82.7711 ыы vit 
1975 €5. 1867 о 
DEPP 1975 1 
1974 2.08339 
1975 1.88227 
Ж жарқ DO YOU WANT TO CREATE А PROFORMA INCOME STATEMENT? YES 
1975 "и" DO YOU ЧАМТ TO USE 4 CHANGES FROM LAST PERIOD? YES 
INT Р CHANGE FOR SALES 
? 100 
d - eae CHANGE FOR OTH REV 
1975 1.224 чре 
ТАХ CHANGE FOR TOT INC 
1974 0 * 100 
1975 0 CHANGE FOR CGS 
DIV ? 50 
1974 0 CHANGE FOR DEPR 
1975 0 3 50 
TOTAL EXP CHANGE FOR SGA 
1974 39.5321 ? 50 
+Å тез CHANGE FOR INT 
NET INC ? 50 
rete veer CHANGE FOR TAX 
1975 9.63033 
? 50 
FOR DIV 
В.6. ITEMS А5 % OF TOTAL ASSETS ZI 0 
CASH MOVE PAPE" TO TOP OF PAGE AND PRESS A KEY? 
1974 6.3007 
1975 7. 49898 MITS 
асв. 5 
1974 7. 37402 SALES 6. 46 154Е+ 0€ 
97 17.2563 OTH PE 0 
"Y, m tes 
2 ә E+ 06 
1974 54.823 447 Ai 
1975 42.7045 SGA 1. 0603 1E+06 
PPD ITEMS INT 60000 
1974 6.99942 ony p 
97 6.98874 
"se „жа TOTAL EXP 4. 38063Е»06 
1974 75. 5686 МЕТ ІМС 2.10091Е»06 
1975 74.4719 
LAND 
1974 0 ' S PR RMA? YES 
1975 0 DO YO! WANT А 7 ANALYSIS ОҒ THE PROFORMA? YES 
BLDG/EQU MOVE PAPER TO TOP ОҒ PAGE 4 PRESS A KEY? 
1974 36,374 K 
1975 31.365€ INCOME STATEMENT ITEMS AS 7 OF TOTAL INCOME 
ACC TEP? SALES 
1974 11,992 1976 100 
1975 7.95155 OTH REV 4 
TOT FIXEL 1976 
1974 24.392 TA UN гаа 
1975 23.4141 
OTH AS CGS us 
1974 «0494237 E. 4B. 8 
1975 2.11405 
"DT arri 197€ 1.4117 
197 б SGA 
deles T 1976 16. 3548 
а INT 
е 
теж ааб 35.2718 мча, „кла 
1975 22.1241 м " 
NOTES PBL a 
1974 83.3067 pi е 5 
9 , 
» MO рал TOTAL EXP 
1974 1.77143 1976 67. 5862 
NET INC 
2.€197: 
oi LIAL 1976 32.4138 
"E ME DO YOU VANT ANOTHER PROFORMA? NO tT 
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Another Plotter to 
Toy With, Revisited 


Design and Construction Details 


Following the suggestion of Peter 
Lucas in the February 1979 issue of 
BYTE (“Another Plotter to Toy 
With," page 66) I built a plotter using 
an Etch-A-Sketch and two stepper 
motors. After solving the interface 
problem, I connected it to an I/O (in- 
put/output) port on my KIM-1 which 
is equipped with a teletypewriter, 8 K 
bytes of extra memory, and Tiny 
BASIC. Photo 1 shows the result: 
stepper motors mounted on the Etch- 
A-Sketch, along with a circuit board. 
The KIM-1 controls the apparatus 
using 4 bits of an [/O port. The step- 
per motors can be driven by any 
other computer having 4 bits of 
transistor-transistor logic (TTL) level 
output available. 

The Etch-A-Sketch proved to be 
able to draw bar graphs with 
excellent results, drawing an even, 
horizontal baseline, while accurately 
reproducing data from the computer's 
memory. | later tried geometric 
figures, including a parabola. Because 
each step is only 0.0085 inches (0.216 
mm), the device gives good approxi- 
mations of curves. The main limita- 
tion of my plotting system resides in 
the inability of Tiny BASIC to handle 
fractional numeric values. 


Stepping Motors and Drivers 
North American Philips series 
82701 stepping motors were chosen 
for drivers, even though the Etch-A- 
Sketch does not require all of the 
torque that these motors can pro- 
duce. The extra torque will come in 
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Robert K Newcomb 
502 Washington Ave 
Wilmette IL 60091 


MEL s 


| E ле: Сы Аы кит cud 


Photo 1: The stepper motor and control assembly is mounted on the Etch-A-Sketch. : 
The knobs have been removed to allow attachment of the driven gears to the shafts. 


handy if you later wish to drive 
something else. The motors are 
driven by North American Philips (or 
Signetics) SAA 1027 driver integrated 
circuits which produce the succession 
of pulses needed to energize the four 
windings on each motor. Each driver 
receives toggling pulses to rotate the 
motor shaft, while a high or low-level 
signal on the rotation input deter- 
mines direction, А single 7406 buffer 
takes 5 V from the output ports and 
provides 12 V switching to both 


drivers. Figure 1 shows the circuit 
diagram. Each motor has an output 
torque of 7 ounce-inches at fifty steps 
per second and drives the Etch-A- 
Sketch through a 5 to 8 reduction 
gear. 


Electrical Construction | 
А pre-etched and drilled Calectro 
J4-404 circuit board was used, after I 
sawed off the ends (to clear the step- 
per motors) and drilled holes for 
stand-offs. Two 14-pin integrated cir- 


РА2) 2 


Number Туре +5 ¥ 
ІСІ 7406 
ІС2 SAA1027 


ІСЗ SAA1027 


11,13,14 


*I2V 
* 


сг 
ЅАА 1027 


TRIGGER 


100 


SAA 1027 
TRIGGER 


IN40O01 
TYPICAL 
OF 4 
| —NUMBER 2 GRAY 
| NUMBER 2 YELLOW 
| NUMBER | GRAY 
| NUMBER | YELLOW 
+12V 
NUMBERS | AND 2 
RED AND BLACK 
+12\у 
IN зоо! 
TYPICAL 
ОЕ 4 
[ NUMBER 2 GRAY 
| ->МИМВЕН 2 YELLOW 
Г “>NUMBER | GRAY 
| NUMBER | YELLOW 
+12V 


ИНИТ «> NUMBERS | AND 2 


REO AND ALACK 


Figure 1: Schematic diagram of the stepper motor control and drive circuit. The integrated circuit IC2 controls the X axis; IC3 drives 


the motor for the Y axis. 


cuit sockets were mounted, one for 
the 7406 buffer and one to receive flat 
wire connections from the computer. 
For the 12 V power supply, run a 
two conductor, #18 cord directly to a 
fused (17; А) unregulated 12 V power 
supply (18 V maximum peak). 
Number 22 wire should be used for all 
other connections. The last step in 
wiring should be to connect the step- 
per motors. 


Mechanical Construction 

The motor frame is a %, inch 
(0.476 cm) thick aluminum plate, cut 
to 2% by 11 inch (6.35 by 27.94 cm) 
dimensions, with the stepping motors 
mounted on 8!4 inch (20.95 cm) 
centers to match the Etch-A-Sketch. 
You must drill clearance holes for the 
motor shafts (big enough to clear the 
twenty-tooth gears), and drill for the 
following items: four holes for circuit 
board stand-offs, two mounting holes 
per motor, and two holes at each end 
for the locating pieces that center the 
Etch-A-Sketch under the motor 


mount. Use of a drill press speeds up 
this work considerably. These 
locating pieces are % by 1 by 1% 
inches (0.95 by 2.54 by 4.76 cm) long 
and are tapped at the top for two 
screws each, and at bottom for two 
screws which hold а % by 1 by 11 
inch (0.635 by 2.54 by 27.94 cm) 
clamp piece that keeps the motor 
mount and Etch-A-Sketch together. 
Tack or staple two pieces of %« inch 
(0.476 cm) outside diameter rubber 
tubing to a piece of % by 1 by 4% 
inch (1.9 by 2.5 by 12.4 cm) wood 
to form a cushioned spacer between 
the motor mount and the Etch-A- 
Sketch. This prevents the plastic 
housing from cracking and spaces the 
assembly so that the gears line up. 
The driven gears (thirty-two teeth) 
are screw clamped to the Etch-A- 
Sketch control shafts after the knobs 
have been pulled off the device. 
When you slide the Etch-A-Sketch in- 
to place, move it until the gears mesh 
and bottom out against one another, 


and then slide it back about 9; of 


an inch (0.08 cm). Lubricate the gears 
with a small amount of grease. 


Programming 

The first programming to be done 
is a routine which will rotate the step- 
ping motors in the desired direction, 
one at a time. To move the Etch-A- 
Sketch stylus іп the +Ү (up) direc- 
tion, output port pin РА1 should be 
set equal to 0 and pin PAO is then tog- 
gled. For —Y (movement down), set 
РА1 to 1 and toggle PAO. Movement 
right and left (--Х and —X) works 
the same way with pin РАЗ setting 
direction. A machine language pro- 
gram which does this, written for the 
KIM-1, is given in listing 1. Figure 2 
gives the flowchart, and listing 2 
gives the code for a program to move 
the stylus along the Y axis according 
to data in memory, while the stylus 
moves one unit in the +X direction. 

If a series of memory locations con- 
tain a value of 0, the stylus will move 
only horizontally. If a memory loca- 
tion contains a 1, the stylus will move 
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A Brand New 


Drawing System 
for your Apple II! 


Тһе VersaWriter is а digitizer 
drawing board that lets you create any 
picture in full color, with high resolu- 
tion graphics on your Apple monitor. 
Ideal for mass graphics, you can trace, 
edit, save and recall what you draw. It 
can be a pointer in games, or a digiti- 
zer for charts and diagrams. It’s a 
simple-to-use system for students, art- 
ists, engineers and graphic program- 
mers. 

The VersaWriter plugs directly 
into the Apple's game I/O and requires 
Disk il, Applesoft ROM and 32K of 
memory. 

We're offering the VersaWriter at 
an Introductory Price of only $179.95 
while current supply lasts. The Versa- 
Writer is normally priced at $199.00, 
so take advantage of this opportunity 
by ordering your VersaWriter today. 

Ask for our free catalog of soft- 
ware and products for Apple. 

Dealer inquiries are welcome. 
ORainbow Computing 1980 


Ness e 


! SPECIAL INTRODUCTORY OFFER 


н [ ) Please send my VersaWriter to: 
- Мате 

- Street 

1 City 

: State Zip 

| ÛJ Please send more information. 
I Г] Send me your Free Catalog. 

Е Charge to my D VISA D Mastercharge 
! Card No. 

- Exp. Date 

t Signature 


Add $5.00 sbipping and bandling. Calif. 
residents add 6% sales tax, Deliwery ts 
2-4 weeks, 


B:2 


RAINBOW COMPUTING, INC. 
9719 Reseda Blvd., Northridge, Ca 91324 
Telephone: (213) 349-5560 
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OPEN PADD 
SET UP VEB 
ETC 


YES «v 
FROM MEMORY 


NO 
GET Y 
YES 


NO 


SET DD 
TO4Y 


CHANGE Y 
TO POSITIVE 


YES 


YES 
SET DU TO 


*X AND TOGGLE 
LOAD PAD FROM 
DD AND DELAY 


INCREMENT 
VEB +1, + 2 


Figure 2: Flowchart of the routine іп listing 


TOGGLE Ү 
IN DD 
LOAD PAD FROM 
DD AND DELAY 
DECREMENT Y 


2 which moves the stylus along the Y axis 


according to plot data in memory while maintaining constant movement along the X 


axis. 


up at a 45? angle. To load the plotting 
data from BASIC, we set up two 
jumps to machine language 
subroutines as shown in listing 3. The 
first subroutine sets up a memory 
pointer. The second subroutine in- 
crements this pointer to load con- 
secutive memory locations each time 


the BASIC program calls it. А Tiny 
BASIC parabola plotting program 
using these instructions is given as 
listing 4. 

When you set up your programs, it 
is nice to avoid running off the Etch- 
A-Sketch screen, although no harm 
will result. Thus you should try not 


Listing 1: Koutines written in 6502 assembler for the KIM-1 to move the Etch-A-Sketch stylus along a single axis by individually 
activating the stepper motors. 


Address 


3440 
ЗА42 
ЗА45 


ЗВ1С 
ЗВЛЕ 
3B20 
3B21 

3B23 
3B24 

3B26 
3B28 
3B29 
3B2B 
3B2C 


3A46 
3449 
ЗААВ 
ЗАДЕ 


Hexadecimal 


Code 


20 40 3A 
АЭ 01 

8D 00 17 
20 1C 3B 
АЗ 00 

8D 00 17 
20 1C 3B 
4C 49 3A 


20 40 34 


20 1C 3B 
4C 69 3A 


20 40 ЗА 


20 1C 3B 
4C 89 ЗА 


20 40 3A 


20 1C ЗВ 
4С A9 ЗА 


Labei 


SPEED 


Op Code 
Mnemonic 


LD'YIM 
LDXIM 


Operand 
S000F 
PADD 
SOQFF 
$0020 
$3B20 


$3B1E 
SO0DE 


ФОООҒ 


Commentary 
SUBROUTINE TO OPEN PADD 


SUBROUTINE TO SET SPEED 


DECREMENT X, LOOP IF МОТО 
DECREMENT Y, LOOP IF NOT 0 


RESTORE X AND Y 


MOVES STYLUS IN PLUS Y 
DIRECTION UNTIL INTERRUPTED 

SET Y ROTATION OFF, Y TRIGGER ON 
DELAY APPROPRIATELY 


SET Y TRIGGER OFF 


MOVES STYLUS IN MINUS Y DIRECTION 
UNTIL INTERRUPTED 
SET Y ROTATION ON, Y TRIGGER ON 


MOVES STYLUS IN PLUS X 
DIRECTION UNTIL INTERRUPTED 
SET X ROTATION ОРЕ, X TRIGGER ON 


MOVES STYLUS IN MINUS X 
DIRECTION UNTIL INTERRUPTED 
SET X ROTATION ON, X TRIGGER ON 


Listing 2: Program written for the KIM-1 which moves the stylus along the X axis at a constant rate while movement along the Y axis 


is varied according to plot data stored in memory. 


Address 


3811 

3813 
3816 
3817 
3819 
3B1A 


3B30 
3B32 
3B35 
3B38 
3B3A 
3B3D 
3B3F 
3B41 
3B43 
3B45 
3B47 
3B49 
3B4B 
3B4D 


Hexadecimal 


Code 


A5 DD 
8D 00 17 


AS 60 
85 CF 


A5 CC 
CDF7 17 


Label 
LODPAD 


COMEND 


Op Code 
Mnemonic 


LDAZ 
STA 


Operand 
$00DD 
PAD 


ENDALO 


Commentary 


THIS ADDS LOADING OF THE 
OUTPUT PORT TO THE TIMING 
SUBROUTINE OF LISTING 1 


THIS (5 THE PROGRAM SHOWN 

IN FIGURE 2. ZERO PAGE 
LOCATIONS CC THROUGH CF ARE 
VECTOR EB. LOCATION DC 

IS STORAGE FOR PORT A DATA 


COMPARE VEB + 1, VEB + 2 WITH 
END ADDRESS Listing 2 continued on page 206 
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Listing 2 continued: 


3B50 

3B52 

3855 

3B57 

3B5A 
3B5C 
ЗВ5Е 
3B60 
3862 
3863 
3B65 
3B66 
3B67 
3B6A 
3B6C 
3BBE 
3B70 
3B71 

3B73 
3875 
3B77 
3879 
387B 
3B7E 
3B7F 
3B82 
3B84 
3886 
3888 
ЗВВА 
3B8C 
3B8E 
3B91 

3B93 
38695 
3697 
3B9A 


А5 CD 
EDF8 17 


YPLUS 


MITOPL 


SET PLS 


YMINUS 


TOGY 


TOGX 


END 


CURADH 


YMINUS 
$00FD 
$00DD 
$00DD 


END 
$3B82 
$0001 
%0000 
%0000 
LODPAD 


YMINUS 
$0007 
$00DD 
$00DD 
$0004 
$O00DD 
$00DD 
LODPAD 
CURADL 
$3B97 
CURADH 
COMEND 


TO END IF ADDRESSES MATCH | 
Y POSITIVE 

SET ROTATION IN DD FOR - Y 

CHANGE -Y TO +Y 


JUMP PAST SET PLUS ROTATION 
SET Y ROTATION FOR PLUS 


Y IS STILL MINUS, END ROUTINE 


Y =0, BRANCH 
TOGGLE Y IN DD 


LOAD PAD FROM DD AND DELAY 
DECREMENT Y 

JUMP BACK TO SECOND “IS Y MINUS” 
SET DD TO PLUS X 


TOGGLE X IN DD 

LOAD PAD FROM DD AND DELAY : 
INCREMENT VEB + 1 

INCREMENT VEB +2 


REPEAT 
END 


Listing 3: Machine language subroutines which are called from the Tiny BASIC pro- 
gram of listing 4. The first routine sets up a memory painter. The second routine incre- 
ments the pointer to load consecutive memory locations each time the BASIC program 


calls it. 


Address 


1780 
1782 
1784 
1786 
1788 
178A 
178C 
178E 
1790 
1791 

1794 
1796 
1798 
179А 


Hexadecimal 


Gode 


A9 BD 
85 DA 
A9 00 
85 DB 
A9 02 
85 ОС 
АЗ 60 
85 DD 
60 

20 ОА00 
E6 DB 
DO 02 
E6 DC 
60 


Label 


Op Code 


Mnemonic 


LDAIM 
STAZ 
LDAIM 
STAZ 
LDAIM 
STAZ 


Operand 


Commentary 


SET UP MEMORY POINTER WITH 
MEMORY STARTING ADDRESS 
SET LOW STARTING ADDRESS 


SET HIGH STARTING ADDRESS 
STARTING ADDRESS DEFAULT 
IS 0200. 


RETURN 
LOAD MEMORY WITH CONTENTS 
OF ACCUMULATOR 


INCREMENT MEMORY POINTER 
RETURN 


Listing 4: Program written for the KIM-1 in Tiny BASIC to рісі a parabola using the 


machine language routines of listing 3. 


100 LET N = USR (6016) 

105 REM THIS |S 1780 HEXADECIMAL 
110 LETC = 
120 LETA = -119 
130 LETBzA*A/10 
140 LETD=B-C 


150 ШЕТС-В 


180 JF D= 


200 LET D=D/3 


210 LET N= USR(6033,0,D) 


— 120* 120/10 


— 2 THEN LET D= -3 
190 tF D=2 THEN LET D= 


215 REM THIS EQUALS 1791 HEXADECIMAL 
216 REM SUBROUTINE IS ENTERED WITH D IN ACCUMULATOR 
220 LETA=A+1 


230 IF A>120 GOTO 250 


240 GOTO 130 
250 END 
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Parts List 


2 gears: Sterling 512682520АР1 (32 pitch, 32 teeth) or equivalent 

2 hubs: Sterling E62-4 (3/16 inch bore for above) or equivalent 

2 gears: Sterling 510862Н2920Р1 (32 pitch, 20 teeth, М inch bore) or equivalent 

2 stepper motors: North American Philips Controls Corp К82701Р2 

2 stepper motor driver integrated circuits: Signetics SAA1027 

1 circuit board: Calectro J4-404 

Miscellaneous sheet aluminum and screws, wood block, and rubber tubing. 
A limited quantity of kits of the above items (ready to assemble with no cutting or drilling 

necessary) are available from the author for $109 postpaid, plus tax for Illinois residents. 
The following items are stocked by most electronic distributors: 

2 16-ріп soldertail integrated circuit sockets 

2 14-pin soldertail integrated circuit sockets 


1 type 7406 integrated circuit hex inverting driver 
4 2.2K ohm % W resistors 

4 12K ohm % W resistors 

2 100 ohm V» W resistors 

2 150 ohm 1 W resistors 


- Mn 


to use more than 790 (decimal) 
memory locations in the program of 
listing 3. The total of all negative or 
positive numbers in the parabola 
plotting program of listing 4 should 
be less than decimal 558. 

The stepper drivers generate some 
electrical noise. І have no trouble 
with BASIC crashing, provided that 
the 12 V supply is off. For cassette 
recording, both 12 V and 5 V supplies 
should be off. For playback, both 
supplies can be on. Before disconnect- 
ing the I/O ports from the Etch-A- 
Sketch, push reset (RS) to switch the 
ports to their high impedance posi- 
tion. This eliminates the possibility of 
destroying the 7406 buffer device. 

Once you have loaded the program 
into memory and have stored it on a 
cassette, plug the connections from 
the 7406 buffer into your computer 
and turn on the 12 V supply (with the 
1% A fuse in place). Using the 
monitor, execute the appropriate 
subroutines from listing 1 to move the 
stylus to the desired origin (typically 
upper left). Starting execution at hex- 
adecimal location 3B30 will plot 
whatever data is contained in 
memory. 

With experience in programming, 
you can set up a grid against which 
plotting can be done. The fine line 
produced by the Etch-A-Sketch 
makes measuring easy. Two advan- 
tages of the Etch-A-Sketch are that 
you don't use any memory preserving 
information on the screen, and the 
device is completely nonvolatile. 


0.1 aF 36 V capacitors 
1N4001 rectifier diodes 
0.001 [Е 16 V capacitor 


Begin a plot today, shut down your 
system before finishing, and weeks 
later you can come back and continue 
the plot. You will also experience the 


Put your 5-100 Computer 
on the clock. 


А real time clock could double the 

utility of your computer. Time events 
in 10048 increments for up to 100,000 
days (over 273 years). Program events 
for the same period with real time 


interrupts that permit pre- 
programmed activities to take 


place...without derailing on-going 
programs. Maintain a log of computer 
usage. Call up lists or appointments. 

Time and date printouts. Time events. An 
on-board battery keeps the clock running in 


the event of power outage. 


Mountain Hardware also offers a complete line 


NOW, FROM MOUNTAIN HARDWARE. 
THE 100,000 DAY CLOCK: 


satisfaction of watching your com- 
puter move things in the real world, 
rather than manipulate shadows on a 
television screen. ІШ 


of peripheral products for many fine computers. 


Available at your dealer's. Now. 


300 Harvey West Blvd. 
Santa Cruz, CA 95060 (408) 429-8600 


Circie 160 on inquiry card. 


Ж Mountain Hardware, Inc. 
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Сігсів 161 оп inquiry card. 


DEFINITELY 
DIFFERENT ... 


FROM HAYDEN 


New! 2-80 AND 8080 ASSEMBLY 
LANGUAGE PROGRAMMING 
(Spracklen) An extensive introductory 
look at assembly language 
programming for the 8080 and 2-80 
processors. Programming techniques 
are presented along with the 
instructions. Numerous diagrams and 
examples are provided, plus exercises 
with answers. #5767-0, 87.95 


New! DESIGNING MICROCOMPUTER 
SYSTEMS (Pooch & Chattergy) 
Provides both hobbyists and electronics 
engineers with the information 
necessary to build microcomputer 
systems. Also discusses the hardware 
aspects of microcomputer systems, 
including microprocessor architecture, 
input and output ports, interrupt 
Systems, programmable clocks, 
memory units, etc. #5679-6, $8.95 


New! SIXTY CHALLENGING 
PROBLEMS WITH BASIC 
SOLUTONS (Spencer) Will sharpen 
your programming skills through 
games, puzzles, science problems, 
business problams and mathematical 
recreations. #5780-8, $6.95 


New! PASCAL WITH STYLE: 
Programming Proverbs (Ledgard & 
Nagin} A style guide for writing more 
accurate, error-free programs. Includes 
samples of PASCAL programs and a 
special chapter showing how to use the 
top-down approach. #5724-7, $6.95 


Available at your 
local computer store. 


Hayden Book Company, Inc. 


50 Essex Street, Rochelle Park, NJ 07662 
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BY TES Bits 


Personal Computers for 
the Handicapped 


The Applied Physics 
Laboratory of Johns 
Hopkins University is the 
location of a project being 
organized by Paul L Hazan. 
This project is a program for 
the application of personal 
computers to the problems 
of people with various 
physical handicaps. 

Various applications 
include simple computer- 
controlled communications 
aids for quadriplegics, inter- 
faces between computers 
that allow hearing-impaired 
individuals to communicate 
via telephone, and other 
very inexpensive applica- 
tions of off-the-shelf hard- 
ware. А design contest with 
substantial prizes is being 
considered. 

Those interested in more 
details may contact Paul L 
Hazan, Assistant to the 
Director for Advanced 
Computer Technology, 
Johns Hopkins University, 
Applied Physics Laboratory, 
Johns Hopkins Rd, Laurel 
MD 20810.ш 
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Chess Moves Rechecked 


Thanks to John Gropper 
for pointing out an error in 
"Alpha-Beta Pruning," by 
W D Maurer (November 
1979 BYTE, page 84). Figure 
l gives white's second move 
as Q-N7. The correct move 
is Q-N8. The move is shown 
correctly in figure 2.8 


CROMEMCO 


Hard Disk! 


ИИ £2H — — 


e Full 11-megapyte hard disk system * fast 780A 
4 МН? processor * two floppy disk drives * 64K 
НАМ memory * R5232 special interface * print- 
er interface * extensive software available 


List $9995 Our Price $8489 
THE HDD — 11/22 megabyte hard disk 


system, for use with existing systems. ОМА 
controller, transfer rate of 5.6 megabytes/sec. 

HDD-11, List $6995 . OUR PRICE ONLY $5939 
HDD-22, List $11,995 .....,.... ,.. 910,189 


k t 


а ы в 

Features 4 MHz CPU, 64K of НАМ, dual-sided 
ParSci 2998 floppy disk drive (provision for in- 
stalling a second 2998), RS232C interface, print- 
er interface. All Cromemco systems аге assem- 
bled and tested, ready ta use. 

With 64K of RAM, List $6585.... ONLY $5485 

— NOW DOUBLE THE CAPACITY! — 


CROMEMCO SYSTEM 2 - 


With 84K of RAM, two minifloppy disk drives, 
Н5232 interface and printer interface board. 
System 2 w/64K НАМ, List 53990...... $3390 


2-2 COMPUTER SYSTEM - сап 


ре rack mounted. 2-80 processor, 21 slots, 
power supply, front cover panel. Includes fan 
and ali edge connectors. Assembled and tested. 
CRO-10000-A (Z-2VVi, List $995..,,.,.., $845 


Z-2D DISK COMPUTER - similar 


to 2-2 but comes with floppy disk controller, 
DOS, and minifloppy disk drive. A complete 
system with the addition of a RAM board. 


CRO-10020-A (D2D-Wi, List $1990... . $1689 
CROMEMCO BOARDS 


CRO-31010-A (SCC-Wi 4 MHz Single Card 
Computer, Assem./tested, List $450... $382 
CRO-310001-K IZPU-K) 4 MHz CPU card, Kit 250 
CRO-31000-A (УРАЛ Above, assembled. 335 
CRO-32020-A (16K ZANI 16K RAM card with 
bank select, assem./tested, List $595... 495 
SHIPPING, HANDLING & INSURANCE Add 82 for boards 
Assambled systems shipped freight! collect All prices subjeci 


to change and alf offers subject jo wilhdraveal without motien 
Above prices ага for prepared orders Siighily higher prices ore 


ман fot olber-lhan prepaid orders | = 


WRITE FOR FREE CATALOG 


MiniMicroMart 


1618 James St., Syracuse NY 13203 
(315) 422-6666 TWX 710-541-0431 
Circle 162 on inquiry card. 


У00 JUST BOUGHT 4 
PERSONAL WHAT? 


with a complete а 


PAPERB 


TE and 


YOU JUST BOUGHT A PERSONAL 
WHAT is filled with practical ideas 
for using a personal computer at 

ome or work, It will take you 
through the steps necessary to write 
your own computer programs, and 
then show you how to use structured 
design techniques to tackle a variety 
of larger projects. The book contains 
over 60 ready-to-use programs writ- 
ten in Radio Shack TRS-80 Level II 
BASIC in the areas of educational 
games, financial record keeping, 
business transactions, disk-based data 
file and word processing. 

ISBN 0-07-018492-5 

Authors: Thomas Dwyer and 
Margot Critchfield 
Pages: 256 Price: $11.95 


BEGINNER'S GUIDE FOR THE 
UCSD PASCAL SYSTEM is written 
by the originator of the UCSD Pascal 
System. This highly informative book 
is designed as an orientation guide for 
learning to use the UCSD Pascal 
System. Once familiar with the 
system, you will find the guide an in- 
valuable reference tool for creating 
advanced applications, This book 
features tutorial examples of pro- 
gramming tasks in the form of self- 
study quiz programs. 

ISBN 0-07-006745-7 

Author: Kenneth Bowles 

Pages: 184 Price: $11.95 


PAPERBYTE BOOKS 
are BYTE BOOKS with 
bar codes included! 


SUPERWUMPUS is an exciting com- 
puter game incorporating the original 
structure of the WUMPUS game 
along with added features to make it 
even more fascinating. Programmed 
in both 6800 assembly language and 
BASIC, SUPERWUMPUS is not only 
addictively fun, but also provides a 
splendid tutorial on setting up 
unusual data structures. This is a 
PAPERBYTE? bock. 

ISBN 0-07-019342-8 

Author: Jack Emmerichs 

Pages: 56 Price: $6.00 


ТІМҮ ASSEMBLER 6800: Version 3.1 
has an updated version of the user's 
guide, the source, object and PAPER- 


BYTE? bar code formats of both 
Version 3.0 and 3.1. This book is the 
most complete documentation possi- 
ble for Jack Emmerichs' Tiny 
Assembler. 

ISBN 0-07-019341-X 

Author: Jack Emmerichs 

Pages: 80 Price: $9.00 


RA6800ML: AN M6800 
RELOCATABLE MACRO 
ASSEMBLER provides the necessary 
background for coding programs in 
the 6800 assembly language, and for 
understanding the innermost opera- 
tions of the Assembler. The PAPER- 
BYTE? bar code representation of 
the Assembler's relocatable object file 
is included, 

ISBN 0-07-028056-8 

Author: Jack E. Hemenway 

Pages: 184 Price: $25.00 


LINK68: AN M6800 LINKING 
LOADER provides everything 
necessary for the user to easily learn 
about the system, In addition to the 
source code and PAPERBYTE? Баг 
code listings, there is a detailed 
description of the major routines of 
the Linking Loader, including 
flowcharts. 

ISBN 0-07-024120-1 

Authors: Robert D. Grappel 

& Jack E. Hemenway 
Pages: 72 Price: $8.00 


BASEX, a new compact, compiled 
language for microcomputers, has 
many of the best features of BASIC 
and the 8080 assembly language — 
and it can be run on any of the 8080 
style microprocessors: 8080, Z-80, or 
8085. Subroutines in the BASEX 
operating system typically execute 
programs up to five times faster than 
equivalent programs in a BASIC in- 
terpreter — while requiring only 
about half the memory space. The 
author, Paul Warme, has also includ- 
ed a BASEX loader program which is 
capable of relocating programs 
anywhere in memory. This is a 
PAPERBYTE? book. 

ISBN 0-07-068290-9 

Author: Paul Warme 

Pages: 88 Price: $8.00 


TRACER: A 6800 DEBUGGING 
PROGRAM includes a reprint of 
"Jack and the Machine Debug" (from 
the December 1977 issue of BYTE 


magazine), TRACER program notes, 
complete assembly and source listing 
in 6800 assembly language, object 
program listing, and machine 
readable PAPERBYTE? bar codes of 
the object code. 

ISBN 0-07-024121-X 

Authors: Robert D. Grappel 

& Jack E. Hemenway 
Pages: 24 Price: 96.00 


MONDEB: AN ADVANCED М6800 
MONITOR-DEBUGGER features ease 
of use and minimum memory re- 
quirements while retaining maximum 
versatility. The result is an extremely 
versatile program. The size of the en- 
tire MONDEB is less then 3K. This is 
а PAPERBYTE® book. 

ISBN 0-07-049556-4 

Author: Don Peters 

Pages: 88 Price: $5.00 


BAR CODE LOADER contains the 
general bar code loader algorithm 
description in flowchart form plus 
detailed assemblies of program code 
for 6800, 6502, and 8080 processors. 
Individuals with computers based on 
these processors can use the software 
directly, Individuals with other pro- 
cessors can use the provided func- 
tional specifications and detail ex- 
amples to create equivalent programs. 
This is a PAPERBYTE® book. 

ISBN 0-07-008856-X 

Author: Ken Budnick 

Pages: 32 

Price: $2.00 


K2FDOS: A FLOPPY DISK 
OPERATING SYSTEM FOR THE 
8080. K2FDOS is a complete software 
package and includes all the informa- 
tion and specific routines necessary to 
bootstrap and run a powerful floppy 
disk operating system on an 
8080-based microcomputer. This 
small (4K), but powerful, system in- 
cludes many of the file handling 
features of large operating systems. It 
comes complete with source code 
listings in the hexadecimal format, 
and machine readable (PAPER- 
BYTE? ) bar code format listings for 
individual K2FDOS programs. 

ISBN 0-07-069206-8 

Author; Kenneth B. Welles 

Pages: 192 

Price: $20.00 
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BY TE BOOKS ! 


The following BYTE 
BOOKS are collections 
of favorite articles from 
past issues of BYTE 
magazine, plus new 
material. 


THE BYTE BOOK OF COMPUTER 
MUSIC combines the best computer 
music articles from past issues of 
BYTE magazine with exciting new 
material — all written for the com- 
uter experimenter interested in this 
айий ча field 
An ardent do-it-yourselfer or arm- 
chair musicologist will find this book 
to be a useful addition to the library. 
ISBN 0-07-043097-7 
Editor: Christopher P. Morgan 
Pages: 144 Price: $10.00 


CIARCIA'S CIRCUIT CELLAR offers 
a detailed look at the marvelous pro- 
jects which let you do useful things 
with your microcomputer. Each arti- 
cle is a complete tutorial. Using 
amusing anecdotes to introduce the 
articles and an easy-going style, Steve 
presents each project so that even a 
neophyte өті | not be afraid to try it. 

ISBN 0-07-010960-5 

Author: Steve Ciarcia 

Pages: 128 Price: $8.00 


[1 Check enclosed in the amount of $ 
[] Bill Visa [] Bill Master Charge 


Card No. 
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Exp. Date 
Add 60c per book to cover postage and handling. 


THE BYTE BOOK OF PASCAL is a 


general introduction to Pascal and 


contains numerous articles, language 
forums and letters from past issues of 


BYTE magazine. In addition, this 
book contains several important 


pieces of software including two ver- 
sions of a Pascal compiler - one writ- 


ten in BASIC and the "aer i in 8080 
assembly language; a p-code inter- 
preter written in both Pascal and 
8080 assembly languages; a chess 
playing program; апа an АРІ. inter- 
preter written in Pascal. 

ISBN 0-07-037823-1 

Editor: Blaise W. Liffick 

Pages: 342 Hardcover Price: $25 


PROGRAMMING TECHNIQUES is 


a series of collected articles concerned 
with the art and science of computer 


cluding wave motion and flying ob- 
jects, and the use of simulation for 
experimentation. 

ISBN 0-07-037826-6 

Editor: Blaise W. Liffick 

Pages: 126 Price: $6.00 


NUMBERS IN THEORY AND 
PRACTICE is the third book in the 
series. It includes information of 
value to both the novice and the ex- 
perienced personal computer user. 
The mechanics of the binary system 
are discussed, including software divi- 
sion and multiplication, as well as 
floating point numbers, numerical 
methods, random numbers, and the 
mathematics of computer graphics. 

ISBN 0-07-037827-4 

Editor: Blaise W. Liffick 

Pages: 192 Price: $8.95 


programming. The first volume in the 


Programming Techniques series is en- 


titled PROGRAM DESIGN. The pur- 


pose of the book is to provide the 
personal computer user with the 
techniques needed to design efficient, 
effective, maintainable programs. 

ISBN 0-07-037825-8 

Editor: Blaise W. Liffick 

Pages: 96 Price: $6.00 


SIMULATION is the second volume 
in the Programming Techniques 
series. Bo i theoretical and practical 


applications are included. Particularly 


stressed is simulation of motion, in- 
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Б VIE 70 Main Street, 
Peterborough, New Hampshire 03458 


BITS & PIECES is the fourth volume 
in the Programming Techniques 
series. It covers various topics of in- 
terest to programmers. It is a collec- 
tion of the best articles from past 
issues of BYTE magazine plus new 
material collected specifically for the 
series, on subjects such as 
multiprogramming, stacks, interrupts, 
optimization, and real-time process- 
ing 

SBN 0-07-037828-2 

Editor: Blaise W. Liffick 

Pages: 160 Price: $8.95 

(available Spring '80) 
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copies of Superwumpus 

copies of Tiny Assembler 6800 

copies of RA6800ML: An M6800 Relocatable 
Macro Assembler 

copies of LINK68: An M6800 Linking Loader 
copies of BASEX 

copies of TRACER: A 6800 Debugging Program 
copies of MONDEB: Ап Advanced M6800 
Monitor-Debugger 

copies of You Just Bought a Personal What? 
copies of Beginner's Guide for the UCSD 
Pascal System 

copies of Bar Code Loader 

copies of K2FDOS: A Floppy Disk Operating 
System for the 8080 

copies of The BYTE Book of Computer Music 
copies of Ciarcia's Circuit Cellar 

copies of The BYTE Book of Pascal 

copies of Program Design 

copies of Simulation 

copies of Numbers in Theory and Practice 
copies of Bits & Pieces 
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The model АМ 410 90 M byte (for- 
matted) disk subsystem is based on the 
CDC Phoenix drive. The unit consists of 
75 bytes of fixed disk capacity combined 
with 15 M bytes of removable cartridge. 
The controller is interrupt driven and 
operates on full 512-byte sector data 
transfers. The AM 410 has an average 
access time of 30 milliseconds and pro- 
vides full cyclic redundancy check 
(CRC) and sentinel bit error checking 
capabilities. Up to four drives can be 
connected to one controller for a total 
slorage capacity of 360 M bytes of data. 
The AM 410 is designed to work with 
Alpha Micro’s AMOS operating system 
and other operating systems on either 
the 8- or the 16-bit 5-100 bus. Тһе self- 
contained unit is available from Alpha 
Micro, 17881 Sky Park N, Irvine CA 
92714, for under $15,000, 

Circle 451 on inquiry card. 


Printers and Plotters for 
the Apple II, PET, TRS-80 


Axiom Corp, 5932 San Fernando Rd, 
Glendale CA 91202, has introduced the 
ЕХ-801 and ЕХ-820 series printers and 
plotters for the Apple 11, PET, and 
TRS-80. Each printer can be plugged 
into the different microcomputers 
without any special user adaptation. 

The EX-801 features the full 96-char- 
acter ASCII set, 80 characters per line, 
80 columns, and full user control of in- 
dividual dots in graphics mode. 

The EX-820 includes all the features of 
the EX-801 plus the capability of being a 
full plotter that can generate schematics, 
musical scores, charts and other 
displays. The EX-820 can print any 
graphics image with up to 128 dots per 
inch resolution, 

The price for the EX-801 is $535. 

Circle 452 on inquiry card. 
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The Sorcerer's Voice 


The model SV-100 is a self-contained 
device that generates tones, musical 
notes, and sound effects. The unit plugs 
into the parallel output port of the 
Sorcerer and features a built-in speaker. 
The SV-100 utilizes twenty-one tones in- 
cluding twelve musical notes. А cassette 
includes an INTRO for the SV-100; 
SDEFT, a sound effects program; 
MUSIC, a real-time music composition 
program; and HORSE, a horse race 
game with sound effects. 

The SV-100 is available from Indiana 
Digital Corp, POB 3755, South Bend 
IN 46619, for $49.95. 


Circie 453 on inquiry card. 


100% Error Free Floppy 
Disks 


DYSAN —— 
MINI DISKET TES 


Error free single- and double-sided 
5-inch floppy disks in 35- or 40-track 
versions are available from Dysan Corp, 
5440 Patrick Henry Dr, Santa Clara CA 
95050. They are available in hard- or 
soft-sectored versions, 

Circle 454 on Inquity card. 


Standard Letter-Quality, 
Wide Carriage Printer 


The СГТ Rotary V is an up to 40 
character per second (cps) serial printer 
with letter-quality printout, a metal 
daisy print wheel, and the printer can be 
used with the CPT 6000 and 8000 word 
processing systems. Featured are an 
adjustable platen for multiple part 
forms, ribbon lift for position accuracy, 
and bidirectional paper feed for forms 
fill-in applications. The Rotary V is 
priced at $4000 and is available from 
CPT Corp, 1001 2nd St 5, Hopkins MN 
55343. 

Circle 455 ол inquiry card. 


` PERIPHERALS 


Universal Graphics Display 
Peripheral 


The G-Box is a peripheral device 
which can be used with any computer to 
add high-density graphics. The video 
image output is a matrix of 512 by 240 
dots with an expansion capability. Con- 
nection to the computer is through an 
RS-232 serial link. The G-Box accepts 
standard ASCII codes and it does not 
require assembly language routines. 11 
can be controlled from BASIC and other 
languages. Interfaces for joysticks, serial 
and parallel ports, a light pen interface, 
and other options are built into the unit. 
The G-Box can be adapted to work on 
the TRS-80, Heath, Commodore, North 
Star, and other microcomputers. l'rices 
range from approximately $350 for the 
primary version (without cabinet), up to 
over $2000 for terminal units with full 
options, Contact Objective Design Inc, 
POB 20325, Tallahassee FL 32304. 


Circle 456 on Inquiry card. 


Where Do New Products ltems 
Come From? 

The information printed in the new 
products pages of BYTE is obtained from 
"new product" or "press release" copy 
sent by the promoters of new products. if 
in our judgment the information might 
be of interest to the personal computing 
experimenters and homebrewers who 
read BYTE, we print it in some form. We 
openly solicit releases and photos from 
manufacturers and suppliers to this 
marketplace, The information is printed 
more or less as a first in first out queue, 
subject to occasional priority modifica- 
tions. While we would not knowingly 
print untrue or inaccurate data, or data 
from unreliable companies, our capacity 
to evaluate the products and companies 
appearing in the "What's New?" feature is 
necessarily limited. We therefore cannot 
be responsible for product quality or com- 
pany performance. 


ІВМ to CP/M or CP/M to 
IBM Transfer Utility 
Program 


The IBM2CPM program uses ап IBM 
or equivalent mainframe to develop 
systems for microcomputers using cross- 
compilers and assemblers. The resulting 
source programs are transferred to the 
microcomputer via a standard 8-inch 
floppy disk. This system enables a 
microcomputer to act as a data entry 
system for a large mainframe. The pro- 
gram features interactive operation that 
allows users to specify which files to 
copy, the ability to display the directory 
on an [BM standard interchange floppy 
disk, and more. IBM2CPM is available 
from Precision Computer Systems Inc, 
1737 М First St, San Jose СА 95112 for 
$95, 

Circle 457 on inquiry card. 


Bus(iness) 1 


Designed for SwTPC 6800 and PET 
systems, this package contains thirty 
programs, including payroll, cash flow, 
profil and loss accounting, stock con- 
trol, invoices, sales ledger, updating 
address files, and more. The package 
can run up to four companies, eight 
bank accounts, fifty agents, 999 
customers or suppliers, 1000 stock items 
and two-hundred employees, depending 
on disk storage. The program can run in 
20 K bytes of memory and has been 
adapted to the 6502 processor. It costs 
$275 plus value added tax (VAT). For 
more information, contact G W Com- 
puters Ltd, 89 Bedford Court Mansions, 
Bedford Ave, London WC1 ENGLAND. 

Circle 458 on (nquiry card. 


Software Protection for 
5-100 Bus Systems 


International Product Development 
Inc, 1708 Stierlin Kd, Mountain View 
CA 94043, has developed the LW100 
board that operates with standard soft- 
ware, as well as protected software that 
can be copied for a user's computer. 
Each LW100 board contains a key that 
is different from all other boards, The 
protected software has a key lock pro- 
grammed to work with only one com- 
puter, Manufacturers and software 
houses that wish to protect their soft- 
ware would supply the customer with a 
LW100 board and protected software. 
Future sales to that cutomer require only 
the protected software that works with 
the customer's keyed computer. The cost 
for the board is $139. 

Circle 459 an inquiry card. 
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WIZRD Multitasking Disk 
Operating System 


Wintek's system includes true device- 
independent (virtual) input/output 
(I/O); HEAP memory management for 
efficient memory allocation for I/O buf- 
fers; and command indirection, which 
allows commands to be read from files 
with no operator intervention. It is 
helpful for systems used by untrained 
operators. WIZRD is included with 
Wintek's 48 K, dual-drive SPRINT 68 
microcomputer for $3995, or alone for 
$495. For information, contact Wintek 
Corp, 1801 South St, Lafayette 


IN 47904. 
Circle 460 on inquiry card. 


Word Processor for 
Apple II and Apple II 
Plus Systems 


Super-Text is a multiple paging system 
that allows users to view two text 
screens simullaneously, keep notes or 
instructions on one text screen and edit 
on the other. lt features tull floating cur- 
sor and cursor control; insertion and 
deletion ol characters, words or lines; 
tabbing: justification; full scrolling; 
movement to the last change made in 
the text; global search and replace: 
block operations; and advanced file 
handling and print controls. The system 
runs in 48 K bytes of memory and costs 
$09.95. It is available from Muse Co, 
7112 Darlington Dr, Baltimore MD 


21234. 
Circle 461 on inquiry card. 


Text Formatter for UCSD 
Pascal Systems 


Using the Moonshadow Text Format- 
ter, documents produced with the screen 
editor are post-processed to provide 
underlining, automatic pagination, and 
other essential text-processing functions. 
It takes standard Pascal text files, 
operates on them, and sends fully for- 
matted text output to the console 
display, a printer, or a disk file. Moon- 
shadow Text Formatter provides a full 
range of formatting functions, plus 
advanced features such as combining of 
files into one document, variables in text 
(for form letters), and output character 
translation (for printers using nonstan- 
dard character sets). 

The program is written in UCSD 
Pascal and works on systems using 
either North Star 5-inch floppy disks or 
IBM format 8-inch floppy disks. It is 
available from Merrimack Systems, POB 
5218, Redwood City СА 94063, for $99. 

Circle 462 on inquiry card. 
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АРІ. for the 8080, 8085, 
and Z80 


Softronics APL has most of the func- 
tions and operators of full APL, іп- 
cluding n-dimensional inner and outer 
product, reduction, compression, genera! 
transpose, reversal, take, drop, execute 
and format, system functions and 
variables, and system commands. It runs 
under the CP/M operating system, 
residing in 30 K bytes of memory. In 
addition to standard ASCII mnemonic 
representations, it supports typewriter 
and bit-pairing ASCII-APL character 
sets, The shared variable mechanism 
allows CP/M disk input and output. 
Softronics APL comes with an optional 
driver program for video display with 
programmabie character generator. lt is 
priced at $350 on disk, with a user's 
manual. For more information, contact 
Softronics, 36 Homestead Ln, Roosevelt 
NJ 08555. 


Double-Sided Dual Disk 
Drive 


The Micro Squared M-250 unit is 
capable of single or double density and 
consists of two double-sided drives, a 
power supply, cable, and chassis. It has 
140 tracks, with a capacity of 358 К 
bytes of memory. The double-density 
feature allows 875 K bytes of memory 
storage. The unit also features a write 
protect sensor, time erase timing circuits 
internal to the disk drive, and has a sen- 
sor that stops the spindle drive motor 
rotation when no disk is installed. The 
unit costs $1195 and is available from 
Micro Squared Inc, Suite 5B, 7131 
Owensmouth Ave, Canoga l'ark 
СА 91303. 


Circle 463 on inquiry card. 


Регеес Introduces 8-Inch, 
20 M Byte Winchester 
Drive 


This new drive will use a limited 
motion, 50 ms average access rotary 
positioner. The Mini-Wini can perform 
diagnostic routines without the help of 
the central processing unit by creating a 
bidirectional bus interface using a 6801 
microprocessor. The Mini-Wini has the 
same physical dimensions, mounting 
scheme and voltage requirements as 
Hoppy disk drives, but offers more 
storage space than floppy disks. The 
price is $3000 and is available from 
Pertec Computer Corp, 9600 Irondale, 
Chatsworth СА 91311. 

Circle 464 on inquiry card. 
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North Star List Processor 


HELPBS is a collection of subroutines 
which use dynamic memory assignment 
to perform list processing. The user can 
create a sequential set of array elements 
which describe objects. By filing sets on 
and removing sets from various lists, 
complex processes can be simulated. 
Available subroutines include Create, 
Destroy, File First, File Last, File 
Ranked —which places an entity on a 
sorted list based on the value of a 
selected array element —Remowve First, 
Remove Last, and Remove. Four debug- 


NEVADA COBOL for 
Microcomputers 


NEVADA COBOL translates source 
language programs into machine 
language on 8080, Z80 and 8085 
microprocessors, Designed for small 
businesses using microcomputers, it 
features random access file support; 
sequential files, both fixed and variable 
length; debugging capability; copy state- 
ment; character string, 16-bit binary and 
packed decimal (COMP-3); 18-bit 


accuracy; hexadecimal non-numeric 


Library Cross-Reference 
for Floppy Disks 


The CATALOG system provides a 
means to index up to 200 single- or 
double-density 5-inch floppy disks. 
Using the alphabetical lists of files pro- 
duced by CATALOG, any program or 
data file can be located in a few 
seconds. The name, extension, size, date 
and disk number for each file is listed in 
each of three reports. These reports are 
organized by the date within extension 
within name, extension within name 
within disk number, and date within 


6809 Systems Software 


Technical Systems Consultants Inc, 
POB 2574, W Lafayette ІМ 47906, has 
developed software which includes a 
6809 version of the popular FLEX disk 
operating system, a text editor, a resi- 
dent assembler, BASIC interpreter, and 
an assembly language debug package. 
Most software written for 6800 FLEX 
can be reassembled For 6809 by changing 
any equates into FLEX to the proper ad- 
dresses. FLEX features dynamic file 
allocation, random and sequential files, 
printer spooling, batch job type program 
entry, automatic space compression, 
user start-up facility, and English error 
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ging routines allow the user to print all 

the objects on a list, determine if a par- 
ticular object is on a specified list, if an 

array element has a specified value, and 
print the array elements for a particular 
entity. 

HELPBS is written in North Star 
BASIC and needs a minimum of 32 K 
bytes of programmable memory. The 
price is $48, including a user's manual 
and sample simulation program. Contact 
American l'lanning Corp, 4600 Duke St, 
Suite 425, Alexandria VA 22304. 

Circle 465 on inquiry card. 


literals; and an interactive 
ACCEPT/DISPLAY. The compiler, 
which is a subset of ANSI-74, generates 
programs at a rate up to 650 lines per 
minute on an 8080-based system. 
Operating under Processor Technology's 
operating system (PTDOS), the compiler 
requires a minimum of 32 K bytes of 
programmable memory. The NEVADA 
COBOL Programmers Reference Manual 
is available for 525 and the Diskette is 
$275, from Ellis Computing, 1480 17th 
Ave, San Francisco CA 94122. 

Circle 466 on inquiry card. 


name within extension. A list of disks is 
provided after each use of the 
CATALOG program. The program runs 
on 8080 or Z80 microprocessors with 
48 K bytes of memory, floppy disk, 
video display and printer. The program 
requires CP/M with Microsoft MBASIC 
or MITS/Pertec Disk Extended BASIC. 
The SORT System is required for use of 
CATALOG. The CATALOG System is 
priced at $95 and is available from the 
Software Store Ltd, 706 Chippewa Sq, 
Marquette MI 49855. 

Circle 467 on inquiry card. 


messages. The resident 6809 assembler 
accepts 6809, 6800, and 6801 mnemonics 
so that existing software can be im- 
mediately reassembled to produce 6809 
object code. 

FLEX is available for the SwTPC disk 
systems on a 5- or 8-inch floppy disk. 
The other software is available on a 
standard 5- or 8-inch FLEX disk which 
may be used on any soft-sectored 6809 
FLEX disk system. Cassette versions are 
available For all but FLEX. Including the 
text editor and assembler, the FLEX 
package is $90. The BASIC interpreter is 
$65, and the debug package is $75. 

Circle 468 on inquiry card. 


Six Software Programs for 
Apple Users 


These six programs from Williamsville 
Publishing require an Apple lI with 
32 K bytes of programmable memory, 
one disk drive, Disk IL, Applesoft П in 
read-only memory (ROM ) on a firm- 
ware card. The programs include Book 
Library; Record Library; Malum Il.,.Im- 
perial Roman Programmable Computer 
By Command of Caesar, which takes 
the Latin equivalent of BASIC com- 
mands and uses Roman numerals for 
numeric input and output; Graphics 
Game; Checkbook Program; and Page 
Processor. 

Individual disks sell for $19.95 from 
Williamsville Publishing Co, POB 250, 
Fredonia NY 14063. 


Circle 469 on inquiry card. 


Software for Radio and 
Television Stations 


Solar Computer Systems Corp, 2360 
43rd Ave E, Suite 308, Seattle WA 
98112, has a series of software programs 
designed to run on Smoke Signal Broad- 
casting's Chieftan Systems that are of in- 
terest to radio and television stations. 
Available programs include audience 
measurement, attitude research, music 
research, lifestyle surveys, ARBITRON 
analyses and more. Information is 
available upon request. 


Circle 470 on inquiry card. 


Math Program Performs 
Symbolic Operations for 
Algebra, Trigonometry, 
and Calculus 


This symbolic mathematics system 
enables users to solve polynomial 
multiplications, symbolic differentiations 
and integrations, simplification of 
trigonometric expressions, and exact 
solutions of nonlinear equations. The 
muMATH-79 programs run on 8080, 
8085, and Z80 systems using TRSDOS, 
standard CP/M, or upward compatible 
operating systems such as Cromemco 
CDOS, or IMSAI IMDOS. The program 
is useful for engineers and scientists in 
checking or deriving lengthy analytical 
data. lt is also useful for artificial in- 
telligence applications as well as for 
students and teachers in math education. 
The price for the package is $190. For 
more information, contact The 5oft 
Warehouse, l'OB 11174, Honolulu 
HI 96828, 


Сігсіе 471 on inquiry card, 


Single Board Computer 
Supports Pascal 
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DOSC Inc, 500 Fifth Ave, New York 
NY 10033, has announced its TCB-85 
single board microcomputer capable of 
supperting CP/M and Pascal. The 64 Қ 
board is compatible with Intel's 
Multibus and features a dual-density 
floppy disk controller that supports up 
to tour disk drives or two double-sided 
disks, video display controller with up 
to 80 characters by 25 lines, RS-232 
serial input/output (I/O) port, parallel 
printer interface, scanned keyboard in- 
terface, vectared interrupts, and three 
timers. 

The price is $1500 per unit. 


Circle 472 on inquiry card. 


Versatile Business Manager 
System 


This system includes a Versatile 4 
Dual Drive computer, a Texas 
Instruments 810 RO Tractor Feed 
Printer, application software for 
business, and a movable table. The 
business software includes a General 
Ledger, Accounts Payable and 
Receivable, Inventory, Person- 
nel/Payroll, and Labor Job Cost 
Analysis. The system is priced at under 
58500 and is available from CDS Inc, 
Building 3, Drummond Plaza, 
Newark DE 19711. 

Circle 473 on inquiry card. 


Compucolor II System 


Compucolor Corp, POB 569, 
Norcross GA 30071, has developed three 
models of the Compucolor lI. Model 3 
has 8 K bytes of programmable 
memory, the Model 4 has 16 K bytes, 
and the Model 5 provides 32 K bytes of 
memory. The Compucolor Il uses ап 
8080A microprocessor and includes 16 Қ 
bytes of read-only memory. One 
RS-232C serial port is provided for a 
printer or modem. The Compucolor 11 
features a keyboard that is separate 
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Hewlett-Packard 
Introduces Personal Com- 
puter for Professionals 


The HP-85 is a complete computer 
system designed far use in business and 
industry by engineers, scientists, 
accountants, and investment analysts. It 
can also be used in the home by hob- 
byists and as an instructional computer 
in secondary schools, colleges, and 
universities. 

The systern features a video display, 
thermal printer, tape cartridge, and 
graphics capability in a package the size 
of a typewriter. It is equipped with four 
input/output (1/О) ports to allow the 
user to expand the system to include 
plotters, printers, disk drives, and other 
peripherals that are already on the 
market. 

The HP-85 comes with 16 K bytes of 
programmable memory and can be 
expanded to 32 K by plugging an op- 
tional memory module into one of the 
ports on the back of the machine. The 
graphics display is useful to engineers 
for plotting functions and for test 
analysis, and to business persons to plot 
statistics. The display on the screen can 
be easily printed out on the built-in 
printer. 

The system has a 5-inch, high- 
resolution, black and white video 
display with 16 lines of display and 32 
characters per line. The thermal printer, 
which operates in both alphanumeric 


8086 and 8088-Based 
Microcomputers 


Microbyte, 2499 Cerritos Ave, Signal 
Hill CA 90806, has introduced two 
16-bit 8086 and 8088 microprocessor- 
based computers with real-time clock, 
priority vectored interrupts, four port 
serial input and output {1/О) board that 
supports four terminals, 32 K bytes of 
programmable memory, dual-density 
floppy disk controller tha! supports up 
to four drives with direct memory ad- 


from the processor and video display 
unit. The video terminal has erase-line 
and erase-page commands; two 
character sizes; fifteen plot modes; local, 
full, and half duplex modes; full cursor 
control; and other functions. The 
system uses Disk BASIC 8001 with an 
interpreter in read-oniy memory. 
Twenty-nine statement types, three com- 
mand types, nineteen mathematical 
functions, and nine string functions are 
included. 

One 5-inch floppy disk is built into 
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and graphics modes, prints two 
32-character lines per second, The HP-85 
tape drive uses HP Data Cartridges, 
which have a capacity of 200 K bytes, 
and feature a tape directory that enables 
the system to automatically find exact 
tape locations of recorded programs and 
data, 

The HP-85 measures 41 by 46 by 15 
cm (16 by 18 by 6 inches), and weighs 
9.06 kg (under 20 pounds). It comes 
with a user's manual and a standard 
application software package that con- 
tains 15 programs. The price of the 
HP-85 is $3250. For more information, 
contact Inquiries Manager, Hewlett- 
Packard Co, 1507 Page Mill Rd, Palo 
Alto CA 94304. 

Circte 474 on inquiry card. 


dress (ОМА) data transfer, video 
display and keyboard, 19-slot 
backplane, and an interrupt switch-on 
from console to allow re-boot of the 
system without register destruction. The 
systems use Microbyte DOS86 batch 
operating system software and also 
feature 4 K bytes of programmable 
memory on-board, 24 operand address- 
ing modes, three programmable timers, 
and more. The approximate prices for 
the 8086 and 8088 are $4000 and $3900, 
respectively. 

Circle 475 on inquiry card. 


the main unit. The capacity for each 
side of a 5-inch disk is 51.2 K bytes. 

The video display features eight colors 
with 32 lines and 64 characters per line. 
The usable screen area is 23 cm 
(9 inches) wide by 17 cm (6.75 inches) 
high. Compucolor has developed soft- 
ware for the system including games, 
small business applications, home 
finance, and other programs. The prices 
for the three models are $1495, $1695, 
and $1995. 

Circle 476 on inquiry card. 
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Short Form Catalog of 
Modems and Accessories 


RacalVadic 
Modems and Accessories 
Ih art B oret С ініне 


This six-page catalog contains Racal- 
Vadic's 1200 bits per second (bps) full- 
duplex acoustic coupler; the “50” series 
of direct connect modems; and the 
VA3467 triple modem which emulates a 
Racal-Vadic VA3400 series modem, a 
Bell 212A, or a Beli 103. Other products 
include Bell-compatible 300 bps, 1200 
bps half-duplex, and 2400 bps modems; 
CCITT compatible modems; automatic 
dialers; and a Multiline Automatic Call- 
ing System, which can handle up to 60 
modems for each dialing port. For fur- 
ther information, contact Racal-Vadic, 
222 Caspian Dr, Sunnyvale CA 94086. 

Circle 477 on inquiry card. 


Introduction to VLSI 
Systems 


ltroduction to VLSI Systems, by 
Carver Mead and Lynn Conway, deals 
with the theory and practice of design- 
ing, fabrication, and implementing of 
silicon chips, and it provides detailed 
coverage of the underlying physics to 
complete very large-scale integration 
(VLSI) digital computer systems. In- 
troduction to VLSI Systems is suitable as 
a textbook and reference book for 
graduate and undergraduate courses. 

The book is available from Addison- 
Wesley Publishing Co, Reading MA 
01867, For $25.95. 

Circle 478 on Inquiry card. 


1979 Mapping Collection 
from Harvard Library of 
Computer Graphics 


This six volume collection has been 
structured to give an organization every 
kind of information it may need about 
computer mapping. The collection 
features works on management's use of 
maps; natural resource and environmen- 
tal applications; urban, regional, and 
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Sharp APL Reference 
Manual 


This text is complete with illustrations 
and examples, and it discusses the 
features of Sharp АРІ. in terms 
understandable by beginners and profes- 
sional programmers alike. Some of the 
topics reviewed are syntax of APL, 
event trapping, primitive functions and 
operations, structure of data, shared 
variables, report formatting, batch APL, 
and line editing in Sharp APL. The 
manual is available for $18 from | P 
Sharp Associates Ltd, 145 King St W, 
Toronto, Ontario M5H 1J8, CANADA. 


Circie 479 on inquiry саға, 


Communication Fiber- 
optics Short Form Catalog 


Tal oa E 


Valtec Corp's catalog, which includes 
their optical fibers and cables, fiberoptic 
modems and interfaces, and baseband 
video links, covers every application 
from computer terminal connections to 
long-haul telephone and CATV trunk- 
ing. 

To obtain a copy of the catalog, write 
Valtec Corp, Communication Fiber- 
optics, 99 Hartwell St, West Boylston 
МА 01583, 

Circle 480 on inquiry саға. 


state applications; computer mapping in 
education; mapping software and car- 
tographic data bases; thematic map 
design; and sections on cadastral 
systems and use of satellite derived data. 
The cost is $45 for the first volume, and 
$30 for each additional selection. The 
complete six volume set is $150. Contact 
the Laboratory for Computer Graphics, 
Harvard University, 48 Quincy St, 
Cambridge MA 02138. 

Circle 481 on inquiry card 


Publication for the Ohio 
Scientific Challenger ІР 


Getting Started With Your Challenger 
ІР introduces the fundamentals of СІР 
BASIC and explains its characteristics, 
limitations, and useful features. This 
document discusses calculator and pro- 
gram mode, input and output, data 
representation, and program storage on 
cassette. П also describes СІР control 
and logic, including testing and branch- 
ing, subroutine use, and logical opera- 
tions. This beginner's workbook con- 
tains exercises and sample programs, It 
is available from dealers or by writing 
to TIS, POB 921, Los Alamos NM 
87544. The price is $5.95 plus $1 for 
postage and handling. 


Circle 482 on inquiry card. 


Microprocessor User's 
Guide 


The Microprocessor User's Guide con- 
tains articles written by engineers far 
other engineers and corporate managers 
with a production-oriented, problem 
salving approach in mind. The 78-page 
booklet focuses on designing with 
microprocessors; engineering design 
approach to microprocessors: micro- 
processor architecture; analysis of 6800, 
8080/8085 and 780 architectures; and 
analysis of single-chip microprocessors. 
Pro-Log's STD BUS, a bus structure for 
B-bit microprocessors, is examined in 
detail. 

The guide is available at no charge 
from Pro-Log Corp, 2411 Garden Rd, 
Monterey CA 93940. 


Circla 483 on inquiry card. 


Using a Programmable 
Calculator Instead of a 
Central Computer 


Providing techniques for using 
calculators in the НГ-67:97 or TI-5e 
families, the Handbook of Electronic 
Design aid Analysis Procedures Using 
Programmable Calculators offers pro- 
grams and programming lechniques tor 
salving problems in network analysis, 
active and passive filter design, high tre- 
quency amplifier design, and engineering 
mathematics. Documentation including 
flowcharts, algorithms, sample pro- 
blems, tips, and references clarify many 
aspects of problem solution. The book is 
available for $26.50, from Van Nostrand 
Reinhold Electrical ‘Computer Science 
and Engineering Series, 135 W 50th St, 
New York NY 10020. 


Circle 484 on Inquiry card. 


GPIB Controller Im- 
plements IEEE 488 Bus and 
R5-232 Standard 


National Introduces New 
Addition to One Chip 
Data Acquisition System 
Family 


Available in two versions, the 
ADC0808 and ADCO809 complementary 
MOS (CMOS) integrated circuits 
incorporate the essential elements of a 
microprocessor-compatible data- 
acquisition system onto a single chip, 
including an 8-bit analog-to-digital 
(A/D) converter, an 8-channel 
multiplexer and microprocessor- 
compatible control logic. The 
ADC0808/09 uses a successive 
approximation conversion technique 
with a high-impedance chopper 
stabilized comparator which makes the 
device virtually immune to temperature, 
long term drift, and input offset errors, 
and it provides effective and accurate 
canversion while running on only 15 
milliwatts. A 256R voltage ladder 
network approach was chosen to 
guarantee against missing codes. 
Resolution is 8 bits, and the 
АОС0808/09 can perform a conversion 
in 100 micraseconds. Latched and 
decoded address inputs and outputs 
make possible interfacing to the 8080, 
8085, 280, 6800, and National's 8060 
SC MP microprocessor, among others. 

For more inlormatian on prices and 
availability, contact Keith Mueller, 
National Semiconductor, 2900 Semicon- 
ductor Dr, Santa Clara СА 95051. 

Circle 486 on inquiry card. 


MISCELLANEOUS 


The Model 609 GPIB Controller can 
be used in place of programmable 
calculators, microcomputers, ar as іп- 
telligence for a data collector logger 
system. Programs in BASIC enter in 
4 K bytes of programmable memory, 
then are transferred to an internal pro- 
grammable read-only memory (PROM). 
This eliminates the tape loading routines 
and insures that, when the controller is 
turned on, the program is present and 
ready. The Model 609 has control 


Magnetic Bubble Mass 
Storage for DEC 
Microcomputers 


This new LSi-11-compatible bubble 
memory system is comprised af a dual 
height controller module (designated 
Bubbl-Board MBC-11) and one or more 
dual height bubble memory modules 
(designated Bubb!-Pac MBB-11). The 
MBC-11 controller contains its own 8-bit 


The Ruler That Thinks 


The Panasonic Electronic Ruler Com- 
puter uses a small displacement measur- 
ing wheel lo direclly measure lengths, 
distances, areas, and volumes, in linear, 
square, or cubic units, in any scale, 
trom any досителі. A mullilunction 
calculator is integrated in the ruler per- 
milting measured dala to be used 
automatically in computalians. Inter- 
mediate measurements can be slored іп 
the calculator's memary to yield a total 
quantity. The computer displays values 
directly in millimeters, centimelers or 
meters, and converts lo either inches or 
teet simply by pressing a function key. 
The Electronic Ruler/Compuler can 
measure any regular or irregular surface, 
such as curved walls, floors, containers, 
etc, Documents to be measured need nol 
be in original scale; variations caused by 
reduction or enlargement can be pra- 
grammed into the computer with results 
automatically displayed in the original 
scale. 

Additional Fealures include ad- 
dressable memory: metric and area con- 


features such as serial or parallel poll 
and reception of binary-coded decimal 
(BCD) or ASCII messages, the ability to 
be transparent in a large system, and a 
front panel pass/fail test system. The 
front panel contains all connectors and 
controls and has been designed to 
eliminate inadvertent false operation. 
The unit costs $1395. For more informa- 
tion, contact Physical Data Inc, Dept 
37, 8220 SW Nimbus Ave, Beaverton 
OR 97005. Circle 485 on inquiry card. 


microprocessor and is capable of con- 
trolling up to 16 MBB-11 bubble 
memory modules. The microprocessor 
handles bubble device formatting and 
control, as well as interfacing the bubble 
memory system to the LSI-11 bus struc- 
ture. The controller maps standard 
floppy disk track and sector addresses 
into bubble device page addresses, so 
that the bubble memory is fully com- 
patible with all DEC software for the 
LSI-11, including the mass storage 
operating systems such as RT-11. The 
bubble memory system appears just like 
a floppy disk to the processor, though 
with much faster access time. Data 
storage is absolutely nonvolatile. Each 
MBB-11 bubble memory module uses 
one 1,51-11 chassis slot and contains 46 
K bytes of storage. Access time to the 
first data byte averages less than 7 ms. 

The MBC-11 is priced at $650 and the 
MBB-11 at $950. Contact Bubbl-Tec, 
3120 Crow Canyon Rd, San Ramon СА 
94583. Circle 487 on inquiry card. 


version; percent, add-on, and discount 
computations; automatic square root 
and т; lloating decimal point system; 
mixed calculations, and more. 

The Electronic Ruler/ Computer is 
priced at 599,95, For further intorma- 
tion, contact the distributors, Chalitz 
Inc. 1055 First St, Rockville MD 20850. 

Circle 488 on inquiry card. 
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Floppy Disk Controller 
Board for the TM990 


A floppy disk controller compatible 
with the ТІМ990 series of microcomputer 
board products has been announced by 


MC6809 Microprocessor 
Development Systems 


Motorola has announced six update 
packages to adapt a user's previous 
EXORciser 1, lA, or II systems to 
MC6809 system design. These products 
enable designers to develop and debug 
any system centered around this power- 
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MISCELLANEOU 


Designed specifically for S-100 ap- 
plications, Inco's six port EIA/RS-232 
board, based on the Zilog Z80A, 
features synchronous and asynchronous 
communications at a wide range of data 
rates, The board also contains two real- 
time clocks programmable in several 
modes, and meets the proposed IEEE 
5-100 standards. It performs hardware 
cyclic redundancy check (CRC) genera- 
tion and checking, and provides stan- 
dard protocol support. The board, 
documentation and a software guide are 
available for $895 from Inco Inc, 7916 
Westpark Dr, McLean VA 22102. 


Сігсіе 489 on inquiry саға. 


Texas Instruments Inc, РОВ 1433, MS 
6404, Houston TX 77001. The 
1M990/303 board supports up to four 
double-sided drives. The board is pro- 
grammable for data encoding formats 
and number and types of disk drives. 
The TM990/303 has the ability to inter- 
face to single- and dual-density drives. 
The controller is compatible with IBM 
3740 and ТІ disk formats. Data transfer 
format and steppermotor rates are both 
programmable. In addition, the con- 
troller also features write precompensa- 
tion, soft-sector compatibility, internal 
phase acquisition, and address mark 
detection. The board is priced at $845. 
Circle 490 on inquiry card. 


ful eight-bit microprocessor. The new 
EXORciser 11 and EXORterm 220 differ 
from the MC6800 units in current pro- 
duction in that they contain a 
microprocessing module with a M6809 
component complement, as well as 
extending the capabilities of other inter- 
nal modules to MC6809 specifications. 
EXORciser and EXORterm systems can 
be upgraded to permit M6809 designs by 
adding an MC6809 microprocessing 
module, a DEbug module, a floppy-disk 
controller, programmable read-only 
memory (РКОМ) firmware, and an 
MC6809 MDOS floppy disk, containing 
a macroassembler and video editor. By 
updating these units for operation with 
the MC6809 modules, the features of 
EXORciser 11, such as dynamic systems 
bus, dual memory map, memory parity, 
second-level interrupt vectors, and 
more, are achievable. 

The prices for the updating systems 
are $3200. The prices for the complete 
MC6809-based EXORciser and 
EXORterm development systems range 
from $7900 to $9365. For additional 
information, contact Motorola Inc, 
POB 20912, Phoenix AR 85036. 

Circle 491 on inquiry card. 


Power Saver from Power 
Dynamics 


l'ower Dynamics has developed a 
single output open frame switcher. The 
unit measures 7 by 10 by 23 cm (2.75 by 
4 by 9 inches). lt is available in all the 
standard output voltages from 5 to 48 
volts. The price is $175. For more infor- 
mation, contact Power Dynamics Corp, 
9421 Telfair Ave, Sun Valley CA 91352. 


Circle 492 on inquiry card. 


Device for Remote Control 
of Electrical Devices 


Introl/X-10 allows Apple users to 
remotely control 110 V AC devices by 
commands sent through a BSR/System 
X-10 Command Console over existing 
building wiring. The unit comes with 
software to control devices on predeter- 
mined schedules. It provides for selec- 
tion of daily or weekly schedules, 
specification of the exact date for a par- 
ticular event, specification of intervals of 
time for an event, and, for energy 
management, device wattage ratings for 
power consumption accounting. The 
system consists of the Introl Controller 
board with timer and ultrasonic 
transducer, the BSR/X-10 Command 
Console, and three Remote Modules for 
$279. The Introl/X-10 Controller Card 
costs $189 and additional remote 
modules are available for $15. For more 
information, contact Mountain Hard- 
ware Inc, 300 Harvey West Blvd, 

Santa Cruz CA 95060. | 
Girele 493 оп inquiry card. 
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32 K Byte Static Memory 
Boards for 6800/6809 


disable the extended addressing and set 
it to one of sixteen possible banks. The 
board is designed far high noise immu- 
nity. The price of the full 32 K board is 
$548.15. The 16 К version costs $328.12 
and 24 Қ version costs $438.14. Both 
can be expanded to contain up to 32 K 
bytes of memory. 


Low Power, 32 K Pro- 
grammable Memory for 


Heath H8 Computers 


А board with 32 K bytes of program- 
mable memory, using less than 6 W of 
power and compatible with current 
Heath peripherals, is available from D-G 
Electronic Developments Co, 3223 Forest 
Ln, Garland TX 75042. Other features 
include circuit protection to prevent 
damage to memory output buffers if two 
blocks are assigned to the same address 
space, memory addressing controlled by 
а dual in-line (DIP) switch, and it is 
arranged as four independently 
addressable 8 K byte blocks with 
transparent refresh, The price for the 
board is $479, and it comes fully 
assembled and tested, 

Circle 511 on inquiry card. 


Circle 510 on inquiry card. 


Lowercase and Keyboard 
Modification Kit for 
TRS-80 


This kit includes wire, solder, control 
key, 2102 memory device, slide switch, 
mounting hardware, and documenta- 
tion. The low power 2102 memory part 
is connected to a slide switch that allows 
the TRS-80 to be used with or without 
lawercase letters. To minimize the 
chance ol damage to the 2102, its con- 
necting wires have been pre-assembled. 
The control key has gold-plated contacts 
tor long life and can be easily mounted 
on the keyboard, The kit is priced at 


Gimix, 1337 W 37th ГІ, Chicago IL 
60609, is delivering a fully static 32 K 
byle programmable memory board for 
use with the SS-50 (6800) and SS-50C 
0809) bus. The board features four 
independently dip-switch addressable 8 
K byle blocks, Each block can be 
addressed to any 8 K boundary or dis- 
abled. The board is capable of decoding 
lhe four additional address lines of the 
55-50С bus Io allow memory decoding 
up to 1 M bytes. The switches enable or 


$19.95, and is available from Emmanuel 

B Garcia Jr and Associates, 3950 М Lake 

Shore Dr, Rm 2310, Chicago [L 60613. 
Circle 512 on inquiry сага. 


PET SPECIALS 
PET 16N 16K full size graphics keyboard 


FR E El Un to $170 in merchandise with purchase 
я OF ONE of following PET-CBM items | ! ! РЕТ 16B 16K tull size business keyboard 
p PET 32N 32K full size graphics keyboard 


р | 
i | à PET 32B 32K [ull size business keyboard $1295 $170 
/ — um PET 8N 8K full size graphics keyboard $ 795 $100 


*FREE 
$ 995 $130 
$ 995 $130 
$1295 $170 


Axlom EX-801 PET Printer (with graphics) $ 475.00 
Axiom EX-820 PET Plotter .,...,...., $ 749.00 
Anderson Jacobson 841 Selectric ... $1015.00 
Leadex Video 100 12" Monitor . $ 119.00 
Heath WH 19 Terminal (factory asm.) ... $ 770.00 
Heath WH14 Printer (factory asm.) ... $ 735.00 
IEEE-RS 232 Printer AdaptorforPET...$ 88.00 


КІМ-1 $159 (add 530 for power supply) SYM-1 $209 
BAS-1 Microsoft ROM Basic for SYM ...., $ 85 
Memory Plus (KIM, SYM, AIM) 

SYM Assembler in ROM .......... 

SEA-16 New 16K Static RAM 

Seawell Motherboard - 4K RAM Space ... $139 
KTM-2/80 Synartek Video Board ......... $349 


Cassette Port ....... $ 
Hands on Basic with a PET 
Programming the 6502 (Zaks) 
6502 Applications Book (Zaks) ....... $ 
6500 Manuals (MOS Technology) .... $ 
Programming à Microcomputer: 6502 . $ 


6502 Assembly Language 
(Osborne) NEW! .................. T". 


АП Books and Software ............. 1596 Off 


CBM Word Processor tor PET - Machine Language 
Auto Scroll, insert, delete, form letter append, etc. 
8K Version $24.00 16K or 32K with disk $89.00 


Cassettes (all tapes guaranteed) AGFA PEB11 | 


Premium quality, high out put lownoise in 5 screw 
housing with labels: 


PET 2040 DUAL DISK DRIVE-343,000 bytes $1295 
РЕТ 2022 Tractor Feed Printer % 995 
PET 2023 Pressure Feed Printer $ 849 
PET C2N External Cassette Deck $ 395 
Used 8K РЕТ5 (limited quantities) $ 495 


* Amount of Free Merchandise with Purchase 
of PET-CBM (tam. 


22 $9.00 
24% $4.95 


MINIMAX 


$170 
$130 
$110 
$ 12 


by COMPU/THINK 


MINIMAX 1 (3 Megabyte Disks) $4405 
MINIMAX II (2.4 Megabyte Disky $5095 


' SPECIAL — MINIMAX prices include Comeau! 
Think PAGEMATE Database and Aeport Writer at no charge. § 


The most advanced complete microcomputer system available. 
Includes CPU, 12" CRT, Full Keyboard, 2 Quad-Density Disk 
Drives, 2 Megahertz 6502 Hybrid Processor (double speed), 108 
К System Memory, High Resolution (512 x 240) Graphics, 
Programmable Character Fonts, Microsoft Extended BASIC, 
DOS with Random Access !/О, Full Comptement of 1/0 Ports, 
Monitor with Debug, Trace, and Tiny Assembler, Fifth (PL/M and 
Forth combination) Interpreter, Complete editing and entry with 
split screen capability, 64 Microprogrammable Opcodes, Bus- 
iness software (with Database) available. 


WRITE FOR COMPLETE CATALOG 


Add $1.00 per order for shipping. 
We pay balance of UPS surface charges on all prepaid orders. 


5-100 16K Static RAM Kit. SALE 


TIS PET Workbooks - set of 6 ,... .... 5 21.50 
Dust Cover for PET . $ 8.90 


ATARI — INTRODUCTORY SPECIAL 


ATARI 400, Alazi 800 and all Atari Modules 20% OFF. 


SALE 
Programmers Toolkit -PET ROM Utilities, S 44.90 | 
Sargon 1 795-80 ог Apple) NEW! ..... $ 24.90 3M "Scotch" 8" Disks ....... 10/$31.00 
Microchess lor PET (Peter Jennings) .... $ 17.90 3M "Scotch" 5" diskettes ... 10/$31.50 
PET 4 Voice Music System Verbatim 5" diskettes ........ 10/$26.50 


4 Voice Music Monitor for PET ...... Diskette Storage Pages ..... 10/$ 3.95 


Adventures by Scott Adams ........... 1596 Off (Write for quantity prices) 


s A B Computers 


C-10 10/5.65 50/2500 
C-30 10/6.30  50/30.00 


100/48.00 
100/57.00 


115 E. Stump Road 
Montgomeryville, РА 18936 


(215) 699-8386 
699-5826 
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tinyFORTH 2.1 for TRS-80 


The Software Farm, РОВ 2304, 
Reston VA 22090 has developed the 
tinyFORTH 2.1 system for TRS-80 
systems, Programs written in 
tinyFORTH can run faster and usc less 


memory than similar programs in 
BASIC because tinyFORTH includes a 


© MISCELLANEOUS | 


compiler in addition ta an interpreter. 
This system includes a powerful text 
editor, a Z80 assembler, and a graphics 
package. The tinyFORTH system 
occupies 8 K bytes of memory and 
comes with cassette tape and documen- 
tation far 16 К Level ll TRS-80s. The 
system costs $29,05, 


Circle 500 on inquiry card. 


32 K Structured BASIC 


Cramemco 32 K Structured BASIC, 
which runs іп 64 K Cromemco Systems, 
assists a programmer in building a pro- 
gram from logical blocks of code. This 
facilitates pragram developmenl and 
reduces debugging and maintenance ol 
programs. It contains all features of 
lé K BASIC plus long variable names of 
up to 31 characters, statemenl labels 
thal replace statement numbers lo 
reference lines in a BASIC program, ап 


in-line BASIC editor, a keyed sequential 
access method (KSAM), procedures, and 
control structures including if... then 

fap ube. , , гпйһеһіс, and repeat 
ШЕТ! 7! 

Cromemco 32 Қ Structured BASIC is 
available Юг use on Cromemco systems 
on 8-inch or 5-inch floppy disks for 
$295. For additional information, con- 
tact Cromemco Inc, 280 Bernardo Ave, 
Mountain View CA 94043. 


Circle 501 on inquiry card. 


Motorola Introduces 
MC68000 Design Module 


Motorola has introduced the 
MEX68KDM, an MC68000 design 
module, The MEX68KDM permits easy 
chip evaluation, using either an EXOR- 
ciser development system or an [BM370 
or POPII in conjunction with cross- 
computer software. For system emula- 
tion, the module includes 32 Қ bytes of 
programmable memory, two 16-bit 
parallel input/output (1/O) ports, three 
16-bit programmable timers and two 
serial RS-232 ports. 

MEX68KDM includes MACSbug, a 
powerful 16-bit microprocessor debugg- 
ing tool. Once a memory file is resident 
in programmable memory, a user may 


February 1980 © BYTE Publications Inc 


begin his program debugging. The 
memory map for the MEX68KDM 
allows for the use of any of the on-card 
1/O and additional external memory or 
I/O. А 6800 bus interface card is pro- 
vided to allow the MEX68KDM to read 
or write data to an external memory or 
I/O card. The design module may be 
used in a stanci-alane mode, in an 
EXORciser development system in the 
nonexpanded bus mode, or in a card 
cage with standard 6800 memory. 

The design module with two RS-232 
cables is priced at $1795, Contact 
Motorola Semiconductor Inc, POB 
20912, Phoenix AZ 85036, for more in- 
formation. 

Circle 502 on inquiry card. 


PROSYS I System 


Aimed primarily al the pracess con- 
trol and industrial/ measurement 
markets, the system allows a process 
control engineer or technician to corm- 
municate with a digital computer- 
controlled process system. PROSYS | 
includes the ADAC System 1000 
enclosure with the 64 K byte version of 
the Digital Equipment Carp LSI-11/2 
microcomputer, dual-port serial inter- 
face, single drive, double-density tloppy 
disk and video: terminal, The sottware 
resides in less than 32 Қ bytes of 
memory. The software includes an 
operating system, The system can 
accomodate up ta eighteen PROSYS | 
uptional modules. The price For the 
system іс $14,000, and il is available 
from ADAC Corp, 70 Tower Office 
Park, Woburn MA 01801. 

Circle 503 on inquiry card. 


Multiuser Operating 
System for Micropolis 
Microdisk 


Micropolis Corp, 7959 Deering Ave, 
Сапарга l'ark СА 91304, is markeling 
their fully integrated rigid disk sub- 
system which includes their 8-inch rigid 
disk drive wilh up to 31.2 M bytes. of 
formatted data storage capacity, an 
intelligent disk adapter-intertace сага, 
ала a software package for micracom- 
puter systems that use the 5-100 bus. 
The Microdisk subsystems are available 
іп capacities ol 6.2, 18.7 and 31,2 M 
bytes and are expandable by daisy 
chaining. Up to three add-on modules 
may be cannecled Lo a master unil. 
Prices tor the Microdisk system begin at 
under $5000. 


Circle 504 on inquiry card. 


S-100 16-Channel 12-Bit 
Analog to Digital 
Converter Board 


The Tecmar S-100 Analog 1o Digital 
(А/О) board interfaces the Analogic MP 
6812 Complele Data Acquisition System 
to the S-100 bus. The beard accepts six- 
teen single ended inpuls and has dala 
rates up to 30 kHz with twelve bit 
accuracy. The total of multiplex settling 
time and sampie-hold acquisition time is 
about 7 microseconds, The board pro- 
vides two's complement right-justitied 
outputs and variable voltage ranges. The 
board may be configured lo acl as an 
input/output (1/О) device or to acl as a 
memory mapped device. The board 
requires liltle software. The price is 
$495, and it is available tram Tecmar 
Inc, 23414 Greenlawn Ave, Cleveland 
OH 44122. 

Circle 505 on inquiry card. 


Network Information 
Resource 


The SOURCE is a computer-based 
electronic message and information 
system. It allows users to send messages 
over computer terminals via a nation- 
wide switching network. The SOURCE 
provides advanced elecironic mail 
features such as text editing, scanning, 
delayed delivery, interactive conversa- 
tion, and bulletin boards. It also acts as 
an information supermarket offering 
news, educational programs, travel and 
shopping services, and much more. To 
use the SOURCE, subscribers need only 
a microcomputer or terminal. The cost 
of the service is $100 initial registration 
fee plus $2.75 an hour. The service is 
$15 an hour between 7 AM and 6 PM, 
Menday thru Friday. For information, 
conlact Telecomputing Corp of 
America, 1616 Anderson Rd, McLean 


VA 22102. 
Circie 506 on inquiry card. 


S-100 Card Adds Sound 


Two General Instrument AY-3-8910 
programmable sound generators are 
interfaced to the S-100 bus on the 


Noisemaker to create sounds and noises. 


The board provides six tone generators, 
two noise sources, two envelope gen- 
erators and four 8-bit input/output 
ports. Sound effects and noises may be 
created and added to graphics and com- 
puter games. Ап on-board audio ampli- 
fier and breadboard area allows 
inclusion of the board into any system. 
The Noisemaker is available now as an 
unpopulated, solder masked and screen- 
ed, printed circuit board for $34.95. 
Contact Ackerman Digital Systems, 
Suite 208, 110 York Rd, Elmhurst IL 
60126. 


Circle 507 on inquiry card. 
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Double-Density Floppy 
Disk Interface 


Tarbell Electronics has released its 
new interface board, which is supplied 
with the BASIC INPUT/OUTPUT 
SYSTEM software for CP/M on single- 
density Порру disk, permitting users to 
mix single- and double-density disks. As 


Package Turns Exidy 
Sorcerer into Z80 
Development System 


E 


ЗЕР bans. =J پا‎ — 
— 
гыыы 


Available for $99, a software package 
called the Development Pac can turn an 
Exidy Sorcerer into a sophisticated, 
cassette-based, Z80 development system. 
The package includes four modules: a 


ANALOG Boards 


A/D 16 Channel, $495. 
12 Bit, High Speed 


D/A 4 Channel, 
12 Bit, High Speed 


8086 Boards 

CPU with $650. 
Vectored Interrupts 
PROM-I/O $495. 


RAM $395. 
BK x 16/16K x 8 


$395. 


VIDEO 
DIGITIZATION 


Real Time Video $850. 


Digitizer and Display 
Computer Portrait 
oystem 


$4950. 


many as four drives can be selected, 
using either single- or double-density. 
The 8-inch, Shugart-compatible disk in- 
terface contains phase-lock-loop and 
write precompensation, and the 
bootstrap programmable read-only- 
memory (PROM) is disabled on comple- 
tion of the bootstrap operation, freeing 
all 64 K bytes of memory for other use. 
Extended addressing capability provides 
eight additional address bits as specified 
by the new IEEE standard, allowing 
direct transfers to and from any location 
within a 16 M byte address range. The 
interface comes with BIOS for CP/M on 
floppy disk for $425 from Tarbell Elec- 
tronics, 950 Dovlen РІ, Suite B, 

Carson СА 90746. 


Circle 508 on inquiry card. 


designer's debugging tool (DDT), a line- 
oriented text editor, a relocating 
assembler, and a linking loader. All can 
operate with the Sorcerer's dual cassette 
interface to allow tape-based system 
development. The system supports 
global symbols for intermodule com- 
munication and allows the user to define 
the input/output (1/O) devices for 
source code, object code, and listings. 
The debugging tool allows the user to 
display and modify any programmable 
memory location or any 280 register. 
Using the Development Pac, a program- 
mer can design a program that is far 
larger than the Sorcerer's memory 
without having to worry about size 
limits, due to partitioning of memory 
and two predefined buffers that can be 
used for program storage. The package 
is available from Exidy Data Systems, 
2599 Garcia Ave, Mountain View CA 
94043. 


Circle 509 on inquiry card. 


6-100 Boards 


Video and/or Analog 
Data Acquisition 
Microcomputer Systems 


AR 


INC. 
The High Performance 85-100 People 
TECMAR, INC. 


23414 Greenlawn е Cleveland, OH 44122 
(216) 382-7599 
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lE SERIAL !/O 


a Can input into basic 
e Dan use LLIST and 
LPRINT to output, or 
output continuously e 
HS-232 compatible e 
Can be used with or 
without the expansion 
bus ж On board switch 
sglectable baud rates 
of 110, 150, 300, 600, 
1200, 2400, parity or 
по parity odd or even, 
5 to & data bits, and 1 
or e stop bits. D.T.R. 
line e Requires +5, 
-12 VDC e Board only 
$19.95 Part No. B010, 
with parts $59.95 Part 
No. BD1OA, assembled 
$79.85 Part No. BO10 
C. Nn connectors pro- 
vided, see below 


EIA/R&-232 con. 

пасы” Parr Мо. 

UBz5P 8500 wth 

8. Ө tonductor 

cable 51085 Part 

Мә DHa5PR 

F mnbbon cable 
with aEtached con- 
nigctorw taht ТАБ. 
BO end our вага!) 
board 6415 35 Pact 
Na. JC ABA 


ммм 
pa 


RS-232/ TTL 
INTERFACE 


а Converts TTL to AS- 
ado, and converts RS- 
232 to TTL eTwosep- 
arate circuits e Ae- 
quires -12 and +12 
volts е All connections 
go ta a 10 pin gold 


plated edge connector, 


kit $ 9.95 Part Мо. 
232A 10 Pin edge 
connector $3.00 Part 
No. 10Р, 


4 
ши. اا‎ 
mr Hee 


^ “Ж Ej 


€ Type 103 € Full or 
half duplex Ө Works up 
to 300 baud € Origi- 
nate or Answer Ө No 
cotls, only low cost 
campanents ® TTL in- 
put and output-serial 
€ Connect B П speak- 
er and crystal mic. 
directly to board ® 
Uses XR FSK demod- 
ulator € Hequires *5 
volts € Board only 
$7.BO Part No. 109, 
with ЖЕ $29.95Part 
No. 109A 


Verio2 1 


Box of 10, 5" $29.95, 
B" $39.95. 
Plastic box, holds 10 
diskettes, 5" - $4.50, 
B"- $6.50 


RS-232/TTY 
INTERFACE 


This board has two 
active circuits, one 
converts AS-292 to 
20mA, and the other 
converts 2ОтА to 
AS-232. Requires 
+12 and -12 volts. 
$9.95Part No. GOOA 
Kit. 


HRT ма 602 


APPLE I j 
SERIAL 1/0 lias 
INTERFACE ~ 


Baud rate is continuously adjustable from O 
to 30,000 e Plugs into any peripheral 
cannector e Low current drain. RS-232 input 
and output e Оп board switch selectable 5 to 
В data bits, 1 or 2 stop bits, and parity or no 
parity either odd or even e Jumper selectable 
address e SOFTWARE ө Input and Output 
rautine from monitor аг BASIC to teletype or 
other serial printer e Program for using an 
Apple Il for в video or an intelligent terminal. 
Also can output in correspondence code to 
interface with some selectrics. e Also 
watches DTR e Board only $15.00 Part No. 
2, with parts $42.00 Part No. 2A, assembled 
$62.00 Part No. 9C 


ВК EPROM руском 


Saves programs on PROM permanently (until 
erased via UV light) up to ӨК bytes. Programs 
may be directly run from the program saver 
such as fixed routines or assemblers. e S- 
100 bus compatible e Room for 8K bytes of 
EPROM non-volatile memory (270B's). e On- 
board PROM programming e Address 
relocation of each 4K of memory to any 4K 
boundary within 64K e Power on jump and 
reset jump option for “turnkey” systems and 
computers without a front panel e Program 
saver software available e Solder mask both 
sides e Full silkscreen for easy assernbly. 
Program saver software in 1 2708 EPROM 
$25. Bare board $35 including custom сой, 
board with parts but no EPROMS $1339, with 
4 EPROMS $179, with В EPROMS $219. 


1 =. 
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WAMECO PRODUCTS 
WITH 
ELECTRONIC SYSTEMS PARTS 
FDC-1 Md ыытын BOARD wili 


Им: 1A A fully buffered, Sing. Жер 


2102 суре 
PCBO $24.95, $16B Kit 
QGMB-12 MOTHER BOARD. 13 slot, termi- 
nated, 5-100 board only $34.95 


.9 
CPU-1 ВОВОА Processor board 5- 100 with 
В level vector interrupt PCBD . 555 B. т 
۱ 


T.V. 
TYPEWRITER 


@ Stand alane ТУТ 
ә 32 char/line, 16 
lines, modifications for 
B4 charline included 
€ Paralle! ASCII [TTL 
input 9 Video output 
@ 1K on board memory 
© Output for computer 
controlled curser ® 
Auto scroll @ Non- 
destructive curser 6 
Curser inputs: up, down, 
left, right, home, EOL, 
EOS ® Scroll up, down 
€ Requires +5 volts 
at 1.5 amps, and -12 
volts at ЗО mA @ All 
7400, TTL chips @ 
Char. gen. 2513 e 
Upper case only ® 
Board only $38.00 
Part No. 108. with 
parts $145.00 Part 
No. 106A 


UART & 
BAUD RATE 
GENERATOR 


e Converts serial to 
parallel and parallel to 
serial & Low cost an 
board baud rate gener- 
ator Ә Baud rates: 
110, 150, 300, БОП. 
1200, and 2400 e 
Low power drain +5 
volts and -12 volts 
required e TTL com- 
patible @ All characters 
contain в start bit, 5 
to B data bits, 1 or 2 
Stop bits, and either 
odd or even parity. & All 
connections go ta a 44 
pin gold plated edge 
connector e Board only 
$12.00 Part No. 101. 
with parts $35.00 Part 
No. 101A, 44 pin edge 
connector $4.00 Part 


TARE 
INTERFACE 


e Play and record Kan- 
sas City Standard tapes 
e Converts a low cost 
tape recorder to a 
digital recorder e Works 
up to 1200 baud e Dig- 
ital in and out are TTL- 
serial e Output of 
board connects to mic. 
in of recorder e Ear- | 
phone of recorder con- | 
nects to input on board 
e No coils e Requires 
+5 volts, low power 
drain e Board only 
$7.60 Part No. 111, 
with parts $29.95Part 
No. 111A 


HEX ENCODED 
KEYBDARB 


This HEX T 
has 19 keys, 15 encod- 
ed with üser defin- 
able. The encoded TTL 
outputs, 8-4-0-1 and 
STROBE are debounced 
and available in true 
and complement form. 
Four onboard LEDs 


| indicate the HEX code 


generated for each 
key depressian. The 
board requires a single 
+5 voit supply. Board 
only $15.00 Part No. 
HEX-3, with parts 
$48.85 Part No. HEX- 
GA. 44 pin edge con- 
nector $4.00 Part No. 
44P. 


S-100 BUS 
ACTIVE TERMINATOR 


Board only $14.95 Part No. 900, with parts 
$24.95 Part No. 900A 


e Board supplies а regulated +5 
volts at 3 amps., +12, -12, and -5 
volts at 1 amp. e Power required is 
B volts AC at 3 amps., and 24 volts 
АС С.Т. at 1.5 amps. e Board only + yt 
$12.50 Part No. 6085, with parts 
excluding transformers $42.50 
Part No. 50865A 


MB-9 MOTHER BOARD. Short Version о! 
QMB-12. 9 Slots PCBD ....... $30.95 


MEM-2 16Kx8 Fully Buffered 
"oup $25.95, 


SS, 


Mention part no. description, and price. Іп USA shipping paid by us for orders accompanied by check or money order. 
We accept C.O.D. orders in the U.S. only, or a VISA or Master Charge no., expiration date, signature, phone no., 
shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han- 
dling. Payment must be in U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 


To Order: 


Send for FREE Catalog .. . a big self-addressed envelope with 41% postage gets it fastest! 
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COMPUCRUISE 


Put a computer in 
your car, which gives 


you the most effec- | 


tive and functional 
crutse control aver 
designed, plus com- 
plete trip computing, 
ша! management sys- 
tems, and a remark- 
able accurate quartz 
crystal time system. 


So simple a child can 
operata, the new 
CompuCruise com- 
bines latest computer 
technology with 
state-of-the-art ге- 
liability in a package 
which will not likely be 
available on new cars 
for years to come е 
Cruise Control * Time, 
E.T., Lap Timer, Alarm 
e Time, Distance, Fue! 
to Arrival е Time, Dis- 
Lance, Fuel to Empty » 
Time, Distance and 
Fuel on Trip ғ Current 
or Average MPG, 
| GPH «Fuel Used, Ois- 
| tance since Fillup > 
Current and Aver- 
age-Vehicle Speed е 
Inside, Dutside or 
Coolant Temperature 
е Battery Voltage * 
English or Metric 
Display. $169.85 , 
without cruise con- 
trol $129.95. 


FLOPPY DISK 
STORAGE BINDER 


This black — vinyl 
three-ring binder 
somes with геп 
transparent plastic 
sleeves which ac- 
commodate either 
twenty, five-inch or 
ten, eight-inch floppy 
disks. The plastic 
sleeves may be or- 
dered separstely and 
added as needed. A 
contents file is in- 
cluded with each 
sleeve for easy iden- 
tification and organiz- 
ing. Binder & 10 hol- 
ders $14.95 Part Мо. 
BSOO; Extra holders 


95* each. Part Мо. | 


сјаја 


OPTO-ISOLATED | 


PARALLEL INPUT 
BOARD FOR 
APPLE И 


There are 8 in- 
puts Ehat сап be dri- 
van from TTL logic or 
any 5 volt source. The 
circuit board сап һе 
plugged into any of 
the В sockets of your 
Appie ll. It has a 16 pin 
socket for standard 
dip ribbon cable con- 
nection. 

Board only 15,00. 


Part No. 120, with | 


parts $69.95. Part 
No. 120A. 


e Тара Interface Direct 
Memory Access e Не- 
cord and play programs 
without bootstrap load- 
er [по prom) has FSK 
encoder/decoder for 
direct connections ta 
low cost recorder at 
1200 baud rate, and 
direct connections for 
inputs and outputs to 
a digital recorder at 


any baud rate e 5-100 | 


bus compatible e Board 
only $35.00 Part Na. 
112, with parts $110 
Part No, 112A 


SYSTEM 
MONITOR 


BOBO, 8085, or 2-80 
System monitor for use 
with the ТІОМА board. 
Thare (Б no need for the 


‘rout. panel Complete 
with documentation 


21295 


15K EPROM 


Uses 2708 EPAOMS, 
memory speed salec- 
tion provided, ad- 
dressable anywhere in 
B5K of memory, can 
be shadowed іп АК in- 
crements. Board only 
$24.95 pert no. 
7902, with parts jess 
EPROMIs $48.95 part 
no. 7902A. 


ASCII KEYBOARD 


TTL & DTL compatible е Full B7 key array 
= Full 128 character ASCII output = Positive 
lo ic with outputs resting low * Data Strabe 
ive user-definacle spare keys е Standard 
эр ріп dual card edge connector * Requires 
+5S¥DC, 325 mA. Assembled & Tested. 
Cherry Pro Part No. P70-05AB. $118.95. 


me жм 
ис Y 
[1 М, - 
-= 


ASCII KEYBOARD 


53 Keys popular ASR-33 format • Rugged 
(5-10 P. C. Board ” Tri-mode MOS encoding 
e Two-Key Rollover * MDS/OTL/TTL Compat- 
ible * Upper Case lockout * Data and Strobe 
inversion option * Three User Definable 
Keys «Low contact bounce • Selectable Par- 
ity * Custom Keycaps * George Risk Model 
753. Requires +5, -12 volts. $59.95 Kit. 


ASCII TO CORRESPONDENCE 
CODE CONVERTER 


This bidirectional board is в direct replace- 
ment for the board inside the Trendata 1000 
terminal. The an board connector provides 
RS-232 serial in апа out. Sold only as ап 
assembled and tested unit for $229.85, 


Part No. ТА 10000 


DISK JACKET'" 


Made from heavy duty 
.0035 matte plastic 
with reinforced 
grommets. Тһе mini- 
diskette version holds | 
two 5-1/4 inch disk- 
ettes and will fit any | 
standard three ring 
binder. The pockets to 


the left of the disk- | 


ette can be used for 
listing the contents of 
the cisk. Please order 
only in multitudes of 
ten. $9.95/10 Pack. 


ATARI 800 


Computer with 8K 
$995.00, disk drive 
$549.00, printer 
$599.99 


~ C 


VIDEO TERMINAL 


16 lines, 54 columns « 
Upper and lower case 
* 5х7 dot matrix е Se- 
rial Н5-232 in and out 
with TTL parailel 
keyboard input * On 
hoard baud rate 
generator 75, 110, 
150. 300, 600, & 
1200 jumper select- 
able » Memory 1024 
characters (7-21 LOZ) 
« Video processor chip 


|ӘЕЕЧЕЗ64 by Necu- 


lonic + Control char- 
acters (CR, LF, =, =, 
t. |, non destructive 
cursor CS, home, CL 
= White characters on 
Black background or 
vice-versa * With the 
addition of a key 
board, video monitor 
or TV sat with TV 


linterface (part no. 


107A] and power 
Supply this is a cam- 
plete stand alone 
terminal * also S-100 
compatible « requires 
+16, Б -15 VDC at 
100mA, and BVDC at 
1A. Part No. 10004 
$199.95 kit. 


кай ладда тал 


wi papa 


R&S-232/20mA 
INTERFACE 


This board has two 
passive, opto-isola- 
ted circuits. Dne con- 
verts AS-232 го 
2ОтА, the other con- 
verts 2OmA to RS- 
езе. All connections 
go to s 10 pin edge 
connector. Requires 
+12 and -12 volts. 
Board only $9.95, 
part no. 7901, with 
parts $14.95 Part 
No. 73014. 


COMPUCOLOR II 


Model 3, BK $13 95, 
Model 4, 16K $14 95, 
Model 5, 32K $16 95. 
Prices include color 
monitor, computer, 
and one disk drive. 


| PET COMPUTER 


With 16K & monitor - 
$785. Dual Disk 
Drive - $10 95 


APPLE II PLUS 


16K - $875, 32k - 
$1059, 4BK - $1123. 
Disk & cont. $589 


CASSETTE TAPE 
ERASER 


REMOVES RECORD- 
INGS IN ONE SEC- 
OND! The process 
eliminates static pos- 
itive / negative ions 
and maintains original 
tone quality with min- 
imal tape hiss * To im- 
prove tone quality « To 
reduce hissing * For 
quick and easy to 
erase * No battery or 
liquid required » Pow- 
erful and effective ac- 
tion * Unconditional 2 
ear usrantee. 
RASER-B $19.95. 


16K RAMS 
For the Apple, 
TRS-BO or Pet $8 
each Part No. 4116/ 
2117. 


APPLE II HOBBY! 
PROTOTYPING 
CARD 


$14.85 Part Мо. 
7907 


T.V. INTERFACE 


8 Converts video to 
AM modulated RF, 


| Channels 2 or 3. So 


powerful almost no 
tuning i5 required. On 
board regulated power 
supply makes this ex- 
tremely stable. Rated 
very highly in Ooctor 
Dobbs’ Journal. Recom- 
mended by Apple € 
Power required is 12 
volts AC С.Т, or +5 
volts DC € Board onl 
$7.80 pert No. 107, 
with parts $19.50 Part 
No. 107A 


OUTPUT BOARD 
FOR APPLE il 


This board has-B triacs capable of 
switching 110 volt B amp loads (660 watts 
p channel or a total of 5280 watts. Board 
АТЫ; $15.00 Part No. 210, with parts 
9.55 Part No. 210A. 


To Order: Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order. 
* We accept C.O.D. orders in the U.S. only, or a VISA or Master Charge no., expiration date, signature, phone no., 


go 


Send for FREE Catalog .. 


Circle 164 on inquiry card. 


shipping charges will be added. СА residents add 6.5% for tax. Qutside USA add 10% for air mail postage and han- | 
dling. Payment must be in U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 
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The DATATRANS 1000 


A completely refurbished 


IBM Selectric Terminal with 


built-in ASCII Interface. 


с. 91495 


300 Baud 


e 14.9 characters per second 


e RS-232C Interface 
* Documentation included 
* 60 day warranty- parts and 


* High quality Selectric printing 
Off-line use as typewriter 

е Optional tractor feed available 
e 15 inch carriage width 


rintout 


eliable heavy duty Selectric 


mechanism 


labor 


SERIAL 1/0 
Four Serial 1/0 R&- 
232 ports, 5-100 
Bus, Software or 
jumper selectable 
baud rates (110, 300, 
5800, 1200, 2400, 
4800, 9600, 19.2K), 
on board Xtal baud 
rate generator, Ad- 
dressing. switch 
selectable, Parity or 
no parity {odd or even) 
switch selectable, 1 or 
2 stop bits, 5 to B 
bits/character. Board 
only $29.95, Part Мо. 
7908. With parts (kit) 
$198.85, Part No. 


TELPAR 


TTL parallel, TTL serial, RS232C serial, 20 
mil loop serial. Quiet, clean — no ribbons or 
ink; 24 characters/second; Upper/lower case 
86 ASUI! characters; Signalling rates: Serial 
Mode — 110 or 300 Baud; Parallel mode — up 
to 960 characters/second; For applications 
over 48 columns, automatically prints on next 
line; Prints 1 character at a time — ideal for 
interectiva applications; Local line feed for 
advancing paper; Parity check (odd, even or 
попе); ASCII control codes: back space, car 
riage return, line feed (implemented as a new 
line), vertical tab (1 line), negative vertical tab 
(оп receipt of ESC, VT), Bell (B microsecand 
pulse on receipt of BEL) PS-48C Printer 
Ф699, with Keyboard, $895. Paper roll 
SVe"x164' $3.00 


« 


HOW TO ORDER i 
DATA-TRANS 1000 | 
1. We accept Visa, Master * 
Charge. Make cashiers checks or 
personal check payable to: 
DATA-TRANS 


2. Allorders are shipped 
EO.B. San Jose, CA 
3. Deliveries are immediate 


For orders and information 


DATA-TRANS 
2154 O’Toole St. 


Unit E 


бап Jose, CA 95131 
Phone: (408) 263-9246 


44 BUS MOTHER | GAME PADDLES 


BOARD 


Has provisions for ten 
44 pin (.156) connec- 
tors, spaced 3/4 of an 
inch apart. Pin 20 16 
connected ta X, and 
ee 15 connected to 2 
for pawer and ground. 
All the ather pins are 


ll connected in parallel 
Ш This board also has 


provisions for bypass 
capacitors Board 
cost $15.00 Part Мо. 
102. Connectors 
$3.00 each Part No. 
44WP 


& SOUND 
For Your TRS 80 
(Level II or Disk) 


Includes: 2 geme pad- 
dles, interface, soft- 


ware, speaker, power | 
supply, full documen- | 


tation including: sche- 
matics, theory of 
operation, and user 
guide; plus 2 games on 
cassette (Pong and 


Starship War). $79.95 | — 
Б тіп, each side. Box 


complete Part Мо. 
7922C 


LEEDEX 
MONITOR 


12" Black and White = 
12 МН? Bandwidth 
е Handsome Plastic 


Case » $139.00 


DIGITAL 
CASSETTE 


of 10 $9.95. 


| To Order: Mention part no. descriptian, and price. In USA shipping paid by us for orders accompanied by check or money order. 


We accept C.O.D. orders in the U.S. only, or a VISA or Master Charge no., expiration date, signature, phone no., 


ug 


shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han- 
dling. Payment must be in U. 5. dollars. Dealer inquiries invited. 24 hour order line (408) 448-0800 
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iiy 1% T 


YOU NEEO CRISP, HIGH CONTRAST mee 
BLACK-WHITE and VIVID COLOR 


ape 


4 CAPABILITIES FROM YOUR VIDEO 
MONITOR IF YOU WANT REALLY 
SUPER-L COKINO IMAGES FROM 
YOUR COMPUTER!! 


AS SPECIALISTS IN VIDEO 
IMAGING ...we think we 
Fave the right monitor or 
modulator dor your system, 
Ол product tine includes 
the popular '"Місео- Yeter” 
(051 and Appie inc. approved 
UHF color modulator), a variety 
of color and B-W monitors, color J 
camera, B-N cameras, Audio T FREE 
subcarrier kita and рагы. FREE ETAILS е 
CATALOG UPON REQUEST. 


program with aver 400 dealers. 


В) 
ІВМ SELECTRIC = 
BASED I/O TERMINAL 
WITH ASCII CONVERSION 
INSTALLED $645.00 


• Tape Drives * Cable 

* Cassette Drives % Wire 

е Power Supplies 12V15A, 12V25A, 

БУЗБА Others, * Displays 

e Cabinets = XFMRS > Heat 

Sinks % Printers * Components 

Manv other items, SEND $1.00 FOR CATALOG 
REFUNDABLE FIRST ORDER 

WORLDWIDE ELECT, INC. 

130 Northeastern Blvd. 


SHORT ? 50 FT. 
CASSETTES | 


My. Price 


1 $1.00 
риф ғ 


MUCH SETTE EN FIT Ғылшыс ыгы, 1 я! Pli 


10 $0.75 
50 $0.65 


Premium tape and cassettes acclaimed 
by thousands of repeat order microcom- 
puter users. Price includes labels, cas- 
sette box and shipping in U.S.A. VISA 
and M/C orders accepted. California 
residents add sales tax. Phone (415) 
968-1604. 


MICROSETTE CO. 


(; 


Dealers welcomed. Well established ЖЫ БЫЛ m 
Nashua, NH 03060 


2 
) 


Phone orders accepted using 475 Ellis Street · 
Call 603-889-7861 Mt. View, CA 94043 
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SATELLITE 
TRACKING 
SOFTWARE 


TRS-8t? users Put 


Learn FORTH SARGON II! 


FORTH s а Mructured high level languspe rat А on Disk 
dramulivally «ut» program development teme You 

сап expand the FORTH language by defining new Send a SASE and $5 to: 
operutiens und data types FORTI programs are RCY Consultants, Dept В 

compiled te reduce monary space amil speed exexu- | 9459 Taylorsville Road 

tiun Dayton. Ohio 45424 

tiny FORTH ıs u complete serion of the poweri] | 

FORTH kinguage tiered te the TRS-R The lor complate inslructions enabling you lo copy your 
tiny FORTH system includes PORTII, a teat editor, em ri va b qua tige pep ШЕ 
i NETT cc арамы. i eti - chine-Janguage code from low Io 
мел нк m ABO AN high memory during DOS operation, and during 
game-play disables (he monitor vectors which 
would point into SARGON П code, thus avoiding 
critical memory conflicts. 

All you have io do is type in and run а 4-statement 
BASIC program, and ii does everything necessary 
lo make the tape-loaded SARGON II code ready lor 
disk storage, retrieval, and game-play. As а bonus, 
you gel to keep the DOS 2.2 Keyboard debounce 
feature during SARGON Ц operation! 

Aequires а ТН5-80» Model ! Level [132 K with one 
disk drive, and а DOS 2.2 disketie. 


1 Copyright 1979 By Hayden Boot Company 
2 Trade Mark of the Tondy Corporation 


inert E REE i 

TS 2 

Быт Га] Ган uL. rara 

Бат TREX INTERRNATICHAL 55 are umi = 


APPLE W SORCEEER FRI 


hn итти ийїї group ol police pille aay owe во! жие Lor бөл пата, 

Masy па! ми кыла (f alc кпш Із оф ёш үймі cn БРАСС СЕМІП and 
ВА ГЕЦ ТЕ TRACKING SITE Төп күте BOPHISTICATED: ALGO ден ifs. best 
BASIC aed FORTRAN ал proqramt usn ik Sv (HEUTE іс” ыглан пе фә ALDH AI ura 
Earth [нина бөлей generata АТЫП ОН тақы ТҰТЫП ҒАН ты Fh 
ТІП DÀ DECAANGE Ши arty n PASTPMESET ge ҒЫТ,66 піца Тын fa Mute 

* IRAR prar ao Daptay s USO, ГАШ, РАБУ nedipns 

^ 1OUR (атом han f qeu Lairitihe а Goudi prrcepon ot teur F 

* 065 кғабисез ma inlay * 3950 ъи пата Babe asar 


Learn FORTH on your own computer Тін 
нау FORTH users manad contains. hundreds of 
examples to teach you PORTH m a hands-on style. 
tiny FORTH tor ТАК level 1E TRS-NO. 

Cassette and (ull documentation $24 95 
Documentation only $ 995 


* UPDAT raja marrage] оце о іші БЕР TEST moos 

* M) page орегиоеь «напи a hgrifues ай tine: ol пгініб 
GW 121 TRARUPDAE + CRAPO prati y Computer cansarin са dee) 
SIOA — POSEASÓOKIOES. UPDAT Ікресеіұ computer tasbetia сн discs 
YII SOC — TRAN/POSNILOOICORSCUPOAT casselbe қымғу compute) 
STI OD — TRARPOSNILÜOON OBSAUPDATE mac (ьзәсіу eoompuliri 
Әт кі FORMIRAN LISTING POSNILOONOBS > 10 5): ROUTINE 5 

saith AI STANDARD CARD FORMAT 18009 С Цар: 


All order ure fully guaranteed. And $1 50 bor 
ST WERL BAG LISTING Шз son Bane «ресу computes) ы 


postage and handling Order with check. menes 
ankr, Visa, or Masterchurpe 


Write fira FREE booklet describing FORTH 


The Software Farm 


Bas 2304 Dep. A15 Reston, VA 220%) 


ан Мы PRED мелері TH Ob US$ сыны Hom dence 


Send cheque/maney order to 
SAT TRAK International 
с/о Computerland of Colorado Springs 
4543 Templeton Gap Road 
Colorado Springs CO USA 80909 


Colorado residents add 5% sales tax 
3 1 taht ГҮ 
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STATIC RAM CHIPS 
THE ЖП 


ACTORY PRIME лл пе qun Car о 
SWITCH 


21141 450 ns. $5.90 200 ns . $6.90 
044 450 ns. .$5.90 250 пе. $6.90 
OPTO ISOLATED 120 VAC 
SOLID STATE SWITCH 


Add $5.00 Handing on Orders Under $200 00 
«ІМРУТ 5 VDC 2 MA (TTL) 


32K STATIC RAM BOARD 
» ISOLATION 1500 VDC 


ОН THE 5550 AND 5550С BUS (SWTP etc.) 

» 5550С Extended Addressing (can be disabled) 
• OUTPUT 6 A 120 VAC 720 W 
*SIZE 2x2 1 CHANNEL 


* 4 separale BK blocks. 
* Low power 2114L RAMS (2 AMPS Typical for 32K) 
* Sockeled for 32K 
* Wrile Protect 
* Gold Bus Connectors 
«SIZE 2x 8 4 CHANNEL |o "Tq Р 
PRICE KIT TESTED UNIT CO TEC X 
1 CH. $9.95 $12.50 
4CH. $34.95 $44.95 
ADD 6% SALES TAX IN CALI- 
FORNIA ANO $1.00 SHIPPING 
& HANDLING FOR ORDERS 


OOo ooo a oa aE ВЕДЕ. 
Phone, write, си see your dealer for details and prices oo ou 
155508 Dus 
LESS THAN $20. ADD 496 FOR 
VISA OR М.С. 


broad range ol Boards and Systems for the 
including Gut UNIQUE 80x24 VIDEO BOARD, and our АС 
JOHN J. BELL 
P.O, BOX 338 


Power Control Products for all computers. 
REDWOOD CITY, CA 94064 


СТС Q 
(418) 367-1137 


Тһе best choice 
in mainframes ! 


8 5100 CARD FRAME € AXIAL GLOWER 
€ ZI MH» 117 CRT MONITOR @ ASSEMBLED & TESTED 
8 18 AMP POWER SUPPLY @ AEADY FOR YOUR CARDS 


® UPPER b LOWER CASE @ £995.00 OFM OUANT. ONE 
ASCII KEY BOARDS 


1337 W. 37th Place * Chicago, IL 60609 


312) 927-5510 ® TWX 910-221-4055 | ool] INFINITE 


The Company that delivers. „лы 1м 
Quality Electronic products since 1975, {o Frans Our (D Your 
B19 E. STRAWERIOGE. MELBOURNE, FL 32001 — (305] 724 YEAR 
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ee pee: гена рери "эии HIwcD?uis dam — ы Е 
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_ EXCITING MAIL ORDER ER DISCOUNTS "S | 


NOVATION CAT LEEDEX VIDEO 100 


ACOUSTIC MODEM » 
a ANSWER ORIGINATE 12" BLACK & WHITE MONITOR 


* 300 BALD *VIDEO BANDWIDTH 12 MHz *3db 
= LOW PROFILE DESIGN »COMPOSITE VIDEO INPUT 
179% $429 


SOROC IQ 120 


SERIAL RS232C 

FULL ASCH il UPPER; СМЕЯ CASE 
NUMERIC KEYPAD CURSER KEYS 
SCREEN CONTROL & $750% 
PROTECTED FIELDS 


*ALSO AVAILABLE” 


SOROC IQ 140 51,225." 


FBO MICREORTIOCESSOR 

»J0«64 CHARACTER DISPLAY 

* S 100 СОМРАТИВ,Е EXPÁNDAHLE 
* SERIAL AND PARALLEL 1 O 

"DUAL CASSETTE IQ 


огр 


% OR APPLE I PLUS 


$975 


i APPLE | 32K *1050 
APPLE li 48K 11 25 


* COLOR ‘GRAPHICS *SOUND 
e APPLE II ACCESSORIES* 


ЗОНСЕНЕН- 


APPLE SOFT BASIC CARD....... E55 — АРРАЕФӘКН............... МАО уулу нан ABSOLUTION GRAPHICS Pt 
DC HAYES MICROMODEM.......f995. WITH CONTROLLER CARD . ...*495 ER MM M ? Hr ҮР 
CORVUS 10 MEGABYTE DRIVE 14,660 INTEGER BASIC CARD ........ M 85 MK 5995 32K 41,145 43K 51295 n 
SD EXPANDORAM = TO ORDER + 
“бақ 5-100 DYNAMIC RAM BOARD | WITHOUTMEMORY___si4900 M heck e ape Se a iul, e, аа 
а чү. E 218.09 Эн ошту or rani, pong (ar бөлегі snd 
ЕРЕ Тоне Вв Зит 5 ы; Б insurance, of equipment will be shipped traigh colaci 
mieh егі ATES Be" М ر‎ e об Саногт residents add 6%. sales jax АН equipment is in 
Тасияу cartons with ihe manufacturers warranty. Equipment 
ADD $50 FOR ASSEMBLED & TESTED із Subject to price аы and availability witout notice. 
TE pom BOE ы G LEG je ung; dues RET P x аса КТЕ nes Geri i. TE Lr COEM DUE ED p 
252 NA 274. E ete RIT GRE c ECI Ad m ІЛІП Han TOU VI ыы; Е oe 5 5 Шу Dm Р me 
TER SPEC Б с ыла бо р legs 


MEMOREX 
Floppy Discs 


Lowest prces WE WILL NOT 
BE UNDERSOLD! Buy any 
quantity 1- 1000. Visa, Mastercharge 
accepted, Call free (8001235-4137 
for prices and information. All 
orders sent postage paid. 


РАСІҒІС 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401 (г Cal. call 
(805) 543-1037 ) 
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$ MINI FLOPPY AT $ 
$ STORE DISCOUNT $ 


SINGLE SIDED-$225.00 
DOUBLE SIDED-$345.00 


CABINETS-CABLES AND 
POWER SUPPLIES ARE 
ALSO AVAILABLE 


INTERFACE , INC 
20932 CANTARA ST 
CANOGA PARK,CA 91304 


(213) 341-7914 


Clrele 230 on inquiry card. 


"d 5 
Ш x nei -N . BA 


Save More Than 80%; 
North Star —Inbteartube 
Thinker Toys —Microtek 
The Smartest Computers at the Kmartest Price 
Quad & Double Density 
Liat 
81899 
2399 
2765 
2799 
3216 


Horizon-1-32K-B Kit 

Horizon-2-32K-D Kit 
Assembledg & Tested 

Horizon-4-3eK Elt Quad 
Assambled & Tested 

Pascal for North Star on Disk 

Powarful North Star BASIC 

ZTEI РТ 212 Computer 8 mHz 8000 

Thinker Toys Discun/2D AST 1149 

Duscus/2 + 2 1.2 Mogabytes A&T 1646 

Measurement syatem memory 

A&T 4mHz 64 К 

Godbout Memory 

Intertuba II Smart Terminal 

Microtek Printer 

Anadex Printer 895 j 

Florida Data Printer 600 CPS 4300 Call for price 

Maryellen Word Processor Your Bast Buy 3 

Taxtwriter ПІ 

EZ-BO Tutorial Learn Machine Language 

PDS For North Star Better Than CP/M 


10% Off Software Prices With Computera 
| Verbatim the Best Diskettes Box of 10 
Which Computers Are Best? Brochura.. 
А North Star Documentation Rafundable 
W/HRZ 


American Square Computers 
Kivett Dr * dn ^ 27882 


Circle 231 on inquiry card. 


P.O. Box 4430X Santa Clara, СА 95054 
i Far will call only: (408) 388-1640 
2322 Walsh Ave. 


NEW PRODUCTS! 


Super Color 5-100 Video КИ $99.95 Elf Il Adapter Kit $24.50 
Expandable to 256 x 192 high resolution color Plugs into Eff il providing Super ЕҢ 44 and 50 nin 
graphics, 6847 wilh all display modes computer bus plus 5-100 bus expansion (With Super Ex- 


Same day shipment. First line parts only. 
Factory tested. Guaranteed money back. 
Quality IC's and other components at fat- 
tory prices. 


controtled. Memory mapped. 1K RAM expanda- 
ble lo 6K. 8-100 bus 1802, BOBO, 8085, 780 etc. 


pansion). High and low address displays, state 
and mode LED's optional $18.00. 


P 5 H : - 5% (ORR +24 
Gremlin Color Video Kit $59.95 1802 16K Dynamic RAM Kit 5149.00 f а. , 1% Ый 1% ELECTRONIGS 
32 х 16 alpha/numencs and graphics; up (08 1802/5-100 expandable to 32K, Hidden refresh HOM 8 іші 180 (0ші 75 Н "s our ou 1D ^ (o per type. 017 
colors wilh 6847 chip; TK RAM at F000. Plugs — w/clocks up to 4 MHz w/no wait states Addi. 16K з 3 ҢЫЗ, ІЗ ТОШЕ 200 2004 4% xcu: TEN DU FF pact 
inta Super ЕН 44 pin bus. Nat expandable lo high RAM $79.00. гам 10 UNTS 19 сәл — M DS 15 unn jR —oweniepeno i ы” 
resolulion Graphics. D MER шн 18 Ci 18 sn iL мезі. 35 кета 
Р Ша * үү A IB coa Үр 21140103 JEO шу #78 атон à eh 
Quest Super Basic programs. Cassette version in stock now. ROM Hen 8 ece IN Qe її 4%, ІТ Dus 290 Утеева 60 0 
Quest, tha leader in inexpensive 1802 systems Versions coming soon with exchange privilege ым 9 НІК Сы R wu st ae 70 00 Entosun 14 $$ 
announces another first. Quest is the first com- allowing some credit for cassette version. тн ја Мыпа 15 cu 107 D MES ue u Aeg ив E 
pany worldwide to ship a full size Basic tor 1802 Super Basic on Cassette $40.00 ин 8 euim ae 49 AIDS 1 UD Ae Serbo Rea dees а 
systems. А complete function Super Basic by Tam Pitiman's 1802 Tiny Basic Source listing [RE WM 125 HM D Ompas dii ro E 
Ron Cenker including floating point Capabilily пом avaliable, Find out how Tom Pittman wrole yx аз WAH aso — И SO 1: 16 SOCKETS арку red. amber. geben. бет Eier 
with scientilic notation (number range 2,1725), мұ a EE үз кш o HM x = це Panis COMTINENTAL BPECHALTIES а сік 
МЕН . Ak. Tiny Basie and how to gel the most out of H. nen EM 105 NEM UMULEASAÀSEM--—-—- 
x at А-ы SAJEBISI BI. РЫ Ды 
‚ Ca 4 í 4 74121М ҘА ‘ А 1% 
and load, Basic, Data and machine languagepro- 5-400 4-Slot Expansion 5 9.95 UM 7 De |ы cus 0» is 1% 4 B4 3 Partada мати ron 
grams, and over 75 Slalaments, Functions and Super Monitor VI.I Source Listing $15.00 аим 69 МОН 29 Core 145 ав rt 299 pnw 00 SPECIAL PRODUCTS 
Oparalors. Coming Soon: Assembler, Editor, Disassem- UEM a2 QUIM 57 CDM) — 39 тема 22cm BUE 
Easily adaptable on most 1802 systems. Re- Мег, DA/AD, Super Sound/Music, EPROM pro- aim Ө Мы" v mus ;5 WS. an ко AM "imus Ранна E 
quires 12K RAM minimum for Basic and user пгатитег 1412 E AMT 25 Си 100 569 20 uw 7 61122 шоби — HDOT8S-5 6 9$ 
"NS MEI EI E ird 
UR 4 ҮЧҮ | E EDEN ғ; ст! 3 60 ы} Mane 189 дрегін 5-18 Чел DC [o 8 ың; 
фин 115 iMt 127 С04515 252 СІН 6% sum is] ур D$ LED apa, — 15% 
мон p? 01307 200 CDSE * 1D MAN 39) iun 1% — Paratronica 1004 Logie 
тым — 6 Ма 225 cheme ° — MMSOTSAGN d% «up, 4 25 іңген н 00 
HNN 20% (MUS 4j COD '@ 22% 1830 пиш £29 Made! 10 Где 
TAM 165 1600 175 сов о-ө Ту 79 18MM 390 Expander кі 3228 00 
тами 66 01012 7% см — 79 12% 595 жым 3%) Мойн 150 But 
7 Б 16329 15 ço) 150 709 195 мын! 300 Graber КА 1365.00 
наға 6868 URIG 175 CDI 125 375 32768 èk £00 — сіз 30» Migh 
1M290? 19 CDA 14% 325 уршык +50 шинэ? $59.05 
24489 TTL {мон 50 CD4S85 19 ММЗНИМ 260 узыш 120 Coach Calendar Kil $23.55 
тїн 35  iMJWO 175 CD40!92 100 2 0100 мн 195 2.4 МН freuetacy Counter 
JALSD2N 35  LM3909W BO 79 25 PROCE 2097152 MH — 450 Г 
таган 395 МОМУ 50 ти 4g MERO а 7 4576 ЫШ 450 — 30 Mir Frequency Cosmar 
талың 25 NEMO 3.75 LC) — 20 50 НЮ 129844 — (589 ии ТАП 
им 35 нн 100 zica гш 5502 H A 5 DEB MM: — 430 
74,5109 5 МЕУ 39 тас 2p 50804 85 5105 uM 132 — IRAMIFORMERS 
ан 55 МА М сю gg 0065 ӘЙ аламы 450 SY 30 ma 335 | 
TA SITAM + 109 МЕ5БАА 100 tata 1 n 10 МЧ H B 539 Ын 239 12 Vot 300 та treesteemer 1 25 
аён 5  HEMEV 19 7474 5 e 20 TEJAB MH 429 12 OY CT 500 ич 215 
Miu 5 NESEY 10 256 1:8 2 Малың 450 12V 250 ma wal plug ? oS 
D XEM NOE си BÓ ым 4% imu eu. Си 
ASIN 5 78,08 60 746154 1% баға 79!  KETEDARO ENCODEAG 1Y 12 amp mss pug 484 
е % пн 85 nc 144 0226 55 4796 — $1250 174 B amp 13 55 
1 EE TAN 1% 75108 ақ мом 115 8291 550 дүз) 99; 50 азары 4% 
dam | n | f DUET HCN SO PCI 16 BSS? ЕЕЕ | dp ны сю 
п ттт ЕТӘ oa В ES ӨЯ NP 
ВСА Cosmac Super Elf Computer $106.95 DO I Ca 09 11 ШЕР о ouam ШІ АРВ 
Compare features before you decide to buy алу А 24 key HEX keyboard includes 16 HEX keys щн Б BODE 4% МОЗ ET; ен E wn. cw 300 1% 
other computer. There is no olber computer on plus load, reset, run, wait, inpul, memory pro- айн @ йн 2100 743 $39 | M D п, wit BEQ DLTOA 6 300 (% 
the market today that has all the desirable bene- tect, monitor select and single step. Large, on тайн & Suo UM DE IM cM e و‎ — DIM МЕШІН 
fils of Ihe Super Elf for so little money. The Super board displays provide output and optional high иын 8 OCF Ta rene бн 16 МІР ji DUE, mU 
ЕН is a small single board compuler that does and low address. There is a 44 pin standard ғанын 113 anno 1025 MAD Ep o атанын NDS sor ССА 90 13% 
many big things. It is ап excellent computer for connector slot for PC cards and a 50 pin connec- 451740 200 CHOR KS] & ӨШ 1950 mamare йб ҚОНЫ CELA 800 229 
training and for learning programming wilh ils tor slot for the Quest Super Expansion Board КЕТЕР "HN BM n Un uu EL (M тшше 59 
machine language and yet it is easily expanded Power supply and sockels for all IC's аге in- SEN ПШ си — 27 ЕН — $3 uum OGA Fiestexcemt 17% 
with additional memory, Full Basic, ASCII cluded in the price plus a detailed 127 pg. instruc- бз 11 ға 550 АҒЫН) ni M PB 1 m 
Keyboards, video character generallon, віс. tion manual which now includes over 40 pgs. of КЕГЕ n HA зы mi aes ФА іл к 
Before you buy another small computer, see if it software info. including a series of lessons to Oo 110 H 5 "E 70 "m incon 209 nm NEL: 
includes the following features: НОМ monitor; help get you started and a music program and аха 19 юп 2 p» — ig pe me DS 4 шо Са 10 100 
State and Mode displays; Singla step. Optional graphics target game. uus mal p me c5 me а M X мшш пш 8 
address displays: Power Supply; Audio Атрійіег Мапу schools and universities are using the DUM 8 CMS (QM ТТТ 2222 155 МИ " cJ ae ie 
and Speaker. Fully socketed for all IC's; Realcost Super Elf as a course of study. OEM's use it for EE B Ou GM. uu ША dn ЧЕН ЭЖА СА БО 135 
ol in warranty repairs; Full documentation. training and research and development. LM) 90 Срат н nei 8 В, 2800 ан 2 — © LA + 35 
The Super Elf includes a ROM monitor for pro- Remember, other computers only offer Super Elf LD 13 баю 02 тоғасы BSA Юю Тоң) S ww E 
gram loading, editing and execution with SINGLE — features at additional cost or not at all. Compare LM20K-5 1% ТІР E ue n 


betore you buy. Super ЕН КІ! $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass froni panel $24.95. Expansion Cabinet 
with room for 4 S-100 boards $41.00. NiCad 
Battery Memory Saver Kit $6.95. All kits and 
oplions also completely assembled and tested. 
Questdata. a 12 page monthiy software publica- 
tian for 1802 computer users is available by sub- 
scription for $12.00 per year. 

Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
written. The speaker amplifier may also be used Moews Video Graphics $3.50. Games and Music 
to dave relays for control purposes. $3.00, Chip & Interpreter 55.50. 


Super Expansion Board with Cassette Interface $89.95 


This |5 truly an astounding value! This board has subroutines allowing users lo take advantage of 
been designed to allow you to decide how you monitor functions simply by calling them up. 
wanl it ophoned. The Super Expansion Board improvements and revisions are easily done with 
cames wilh 4K of low power RAM fully address- Ihe monitor. If you have the Super Expansion 
able anywhere іп 64K with built-in memory pro- Board and Super Monitor the monitor is up and 
lect and a cassette Inlerfate. Provisions have running at the push of a button 

been made for all other options on Ihe same Other on board options include Parallel Input 
board and it fits neatly into the hardwood cabinet and Qutpul Ports with full handshake. They 
alongside Ihe Super Elf. The board includes 51015 — allow easy connection of an ASCII keyboard to the 
for up 10 ЕК of EPROM (2708. 2758. 271607 TI input port. RS 232 and 20 ma Current Loop for 
2716) and is fully socketed. EPROM сап beused teletype or other device are on board and if you 
far the monitor and Tiny Basic ог other purposes. need more memory there are two 5-100 slots for 
А IK Super ROM Мопйог $19.95 is available as static RAM or video boards. Also a 1K Super 
an on board selion In 2708 ЕРНІМ wich has Monitor version 2 with video driver far full capa- 
been preprogrammed with a program loader! bility display with Tiny Basic and a video intertace 
editor and error checking mult file cassete board. Parallel 1/0 Ports $9.85, RS 232 54.50, 
mad/wreae software. [relocatible cassette file) TT¥ 20 ma I/F 51,95, S-100 $4.50. А 50 pin 
another сім from Quest. Wincudes register connector sel with ribbon cable is available at 
save and readout, blocs move city qmi $15.50 for easy connection between the Super 
viden graphics driver with Minking cursor. Break EM and the Super Expansion Board. 

pomis can be used wilh thé regester save feature — Poway Supply КИ for the complete system (see 
to isolate program bigs quackly, ren tollow wih — wulri.yolt Power Supply}. 

single сің: The Super Monitor is witen with 


TERMS: $5.00 min. arder U.S. Funds. Calif residents add 6% tax. 
BankAmericard and Master Charge accepted. 


STEP for program debugging which is nol in- 
cluded in olhers al the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ling with the untque Quest address and data bus 
displays belore, during and afer executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 


An RCA 1861 video graphics chip allows you to 
connect to your own TV wilh an inexpensive video 
modulator lo do graphics and games. There is a 
speaker sysiem included for writing your own 
music or using many music programs already 


ROCKWELL AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. al- 
phanumeric display, ROM monitor, fully expand- 
able. $375.00 АК version 5450 00 АК Assem- 
bler $85.00, BK Basic Interpreter $100.00. 

Special smali power supply for AIM 65 assem. in 
frame $49.00. Complete AIM 65 in thin briefcase 
with power supply $485.00. Molded plastic 
enclosure to fit AIM 65 plus power supply $47.50. 

AIM B5/KIM/VIM/Super ЕН 44 pin expansion 
board; 3 female and 1 male bus Board plus 3 
connectors $22.95. 

AIM 65/KiM/VIM 1/0 Expansion КИ; 4 parallel 
and 2 serial ports plus 2 internal timers $39.00. 
PROM programmer for 2716 $150.00. 


Nol a Cheap Clock КИ $14.95 
Includes everything excep! case. 2-PC boards. 
6-.50" LED Displays. 5314 clock chip, Irans- 


former, all components and full instructions 
Orange displays also avail Same kil ш/.80 
displays. Red only. $21.95. Case $11.75 


NiCad Baltery Fixer/Charger Kit 


Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w/full 
parts and instruclions. $1.25 


$-100 Computer Boards 
8K Static RAM Kit 

16K Static RAM Kil 

24K Stalic RAM Kil 

32K Static RAM Kil 

16K Dynamic RAM КЇЇ 

32K Dynamic RAM Kit 

64K Dynamic RAM Kit 

8K/16K Eprom Kil (less PROMS) 

Video Interface Kil 

Motherboard $39. 


Video Modulator Kit $8.95 
Convert your TY set into a high quality monitor 
without affecting normal usage. Complete kit 
with full instructions. 


Multi-volt Computer Power Supply 
8v 5 amp, -18у 5 amp, 5v 1.5 amp, -5y 
.5 атр. 12v 5 amp, - 12 option, -5у, 2-12у 
are regulated Kit $29.95. Kil with punched frame 
$37.45, $4.00 shipping. Woodgrain case 
$10.00, $1.50 shipping. 


PROM Eraser 
Will erase 25 PROMS іп 15 minutes. Ultra- 
violet, assembled $37.50 


60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal img base Outstanding accuracy 


7916 Update Master Manual $35.00 
Complete IC dala selector, 2500 pg. master refer- 
ence quide. Over 50,000 cross references. Free 
update service through 1979. Domeslic postage 
$3.50. No foreign orders. 


Digital Temp. Meter Kil $34.00 
Indoor and outdoor. Swilches back and forth. 
Baautitul. 50 LEO readouts. Nothing like it 
available. Needs no additional parts tor com- 
plete, full operation. Will measure — 100° to 
+200°F, tenths of a degree, air or liquid. 
Beautiful woodgrain case w/baze! — $11.75 


FREE: Send for your copy of aur NEW 1979 
QUEST CATALOG. Include 282 stamp. 


Shipping charges will be added an charge cards. 


Circle 177 on inquiry card. BYTE February 1980 227 


Сігсів 178 on inquiry card. 


CMOS (DIODE CLAMPEDI PRINTED CIRCUIT BOARD TRANSISTOR SPECIALS Full Wave Bridges о SOCKETS 


em E " E PIN „її Fe PIN, 
> 4" х Б" DOUBLE SIDED EPOXY 2N5233-NPAI SWITCHING РОМЕН , $1.85 | me “К e s 
BOARD 1/16" thick 5$:.60 МАЕ -В004 п CB RF Tramütar NPN , S (75 | — : ШЕ AD 
5.6 ба. - 293779 NPN 51 TO-3 11. ...%1.00 10] 16 рам 22 40 PIN gi 
EPOXY glass vecino: hoard ЭМАЯОЕ РМР SI TOF ji wae ee 18 шм 25 


121677 Muck wah 17 HY" spacing ; | 2M5086 PNP Si ТО-82,., . 4 
VERIPAx PC BOARD... тот. 2М3133 NPN БІНЕ... SANKEN AUDIO POWER AMPS 
Ж, In 6 IB WATTS & 6.75 


€ ew, норий. noard. lk a hı dansity 2N3018 HPN Si ТОЈ RF 

м 5 

ҚАРҒЫ E кулайын Ш 2420 NPN SH TOS. E 1030 û 20 WATTS $12.98 
Thore аға Whe pute, *5'V, ground ded 3 S10 i GO NAT TS 525,00 
Меһин те Bux. Thare is 3 pad far 4 TO 220 rag. 282222 NPA 5: TO-18 
walor. There |y 3 22 plr edge емизип аг wlth ZN3Q055 NPA 5: TO-3 , 


158" spacing, 2h3904 БЕМ ME 4 
243006 PNP 5: ТО-92. 

7 WATT L 0-65 LASER CODE | R $8.95 2H5226 es i 0 Ў 
? P | SG 2006 equ. | 2N6109 РМР Si TO-2 

5 watt Infra Red Pulse quie Bod 2N3638 PNP 51 TO-5. 3 
Laser Diode (Spec sheer includedi 49 MPSA 13 NPN Si 22UF 20v 5481.00 JUF Bv 5/$1.00 
тама СЗ МУРЕ НР АГЕ v^ MINIATURE MILTI-TURE TRAIS POTS 3.3UF 20v 4/$1.00 "ME E ra 
Leet eka алип ага T 100, 7K, 5K, IDE, 20K, ТМ, $.75 КАА Тр іе BA UF 5 5 50 
mecum iz nach 3/62 OU TTL ІС SERIES - PERCUITS 
E curia an 2M 1920 PFET , LM2DI —.? 
PAM ата Dur Y тй f Оң ART FY FT 3 | 


Машани ва 1% " 252646 UJT 
мл [EI м - І 
sinat: — 3S Ж шуша on ЕН SUL TRIGGER INUDES 
d ^ no “м "ы 02H РАПС IIT 
Е кюр терта ем! Ап FP {OO PHOTO TRANS .....,. 
eu EM i RED, YELLOW, GREEN ` ` E ' 
— Es an LARGE LED’. 2" 2...... 
3 ты A TATE IAM iam “ое RED/GREEN BIPOLAR LED's 7" 
уния Р 190 nd ATIG boa 

| TIL-1BOPTO-ISOLATOR , .. ,.. 
bise Ж a MCT-€OPTOISOLATOR..._.. 
PEI AE [Fane RA * | WATT ZENERS: 33, RS. 5.1, ББ, 9.1. 
Lorca ba ЕТА! тәм em 10,12, 15, 18. 2€ 22v... . . 6865106 


ты із 
ni 2% 


peret - 8 іч DAC ~ $9.95 PHY 1А 34 ГЕР ү нА 240A 
8 Е DISKETTES Б НАНО SECTOR MM n, ІМ dE urn ^? dbs f аме nos 
$1.78, 10/$16.00 mi 57 79 — T T3 лгы б 6.50 
CRYSIALS $3.45 вз. HIBOISN U MIELE лп 419 150 (Áo 950 
2.000 MHz 6.144 МН "t AT тсоон CODEDI ian (1 ^ 38 т вы: 1250 
4.000 MHz 8.000 МН: 28 соғы. + Om loot BUR 35 2 Sth 1га 1313 1216 5n 
3.532 Мн») 10.000 Мн: AO gond, „> „Данын tant wi 720 г 25 4 D: 1? ПОШЕЛ МГН 345203 - 
qom 20.000 На 50 cond, .90/pbr tool SAD 1DJ4 а TCU 1024 mingr anoa Becher : 745295 1. 
a ұза Ие shall гайамағ $9.55 i4 pin headers 2751.00 . I4L5208 — 1.5 
UNIVERSAL ЯКИ MEMORY BOARD KIT ІН 4148 ILIA! IESTIE La бігі headers $ AU га. : : 


$64.95 tor 01 uf 254 cur mie Lite caos 16/51 ПӘ, $5 00/100 RIA BIE Î CLOCK CHIPS 


=b =b کے‎ 


ГЕТТТІТІТЕТТІІГІ; 


5 
7 Ф 
A cm 


ZEBBRERSEERBS 


ascen 
= mî = 


TANTULUM CAPACITORS 


.22UF 35v 5/81.00 BBUF 35v 4/57 00 
ATUF 35v5/$100 ТОМЕ 10У 525 
BEF 25% 5/51 00  22UF 25V 5.40 
ІШЕ 35V 5/$1.00 150Е 35% 3/$1.00 
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32 2102.3 ішіу buared, 18 addins lines, vo 
hood decoding for any 4 al 64 pogar, cinnciard RS232 ГВ 25Р ran $295 MIO, 


44 pln bust, man Ex utod veli F B A KIM CONNECTORS DE 255 enil 5350 ммөзті 
2 терек сомын Mia MOONS 51.50 NO 30 WIRE WRAP WIRE SINGLE 
4" diamo .4V nt PAMP +,» +. neo $1000] REGULATORS STRAND 1007 $1.40 


LEO READOUTS 343K BY 3A, $8.75 340K. 142,15 а СТР А hold Tr LE WNIT CUR PAY] 1A T" 
FOS 9024 йиз DL-707C.A..3" $. 309K S160 ог 29 0... . 51.50 MEE amp Spar 5 105 (| 45] an "m 
C.C а" uapuv — $595 DL 747 C A 6” ў 723. ..... .550 340Т7-Б,5,8,12 STA 206 Db 5 170 ы во | 1 3 во | ruo 
CIE C DERE] Ез лн pi EST НЕН Lr 
ENG BIOGAS Ж 43 wpsaos десс St. پو ا‎ Y TE G “ie LEVER SwiTtH S 7.85 воо! 2 ûû | 7 7 Тык- 


Yaris: FOE Caiusridge, Mass 


Sumil Chach or Monay Ош —— — SOLID STATE SALES WE SHIP OVER 95% 


includes Postage, Marium 


Transittors кл Flectiliers оғ OUR ORDERS THE 
Tefnpisorur, C, O D Purchase - Р o BOX тав Lr 
145 Hampshire St, Cambridge, Mass. بچ‎ Y WE RECEIVE THEM 
im m dah " SOMERVILLE, MASS. 02143 TEL. (617) 547-7053 МА 
шы rider ALE, y 


хур TO 25% OFF 


Ф 
Г 
Ф 
® YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS 


Î @TRS-80 Complete System DISK DRIVES ІМ STOCK! 
Includes: CPU/Keyboard, Power Supply, — REG. OUR § MINI DISK DRIVES NOW $385 


БА (EA |3J5A 


Video Monitor, Cassette Recorder, Manual, PRICE PRICE Over 8100 less than Radio Shack's! 
#1 and Game Cassatte. Level !!—4К $619.00 $575.70 
Level 11— 16k $849.00 $789.60 poem 
+ mw oa t Expansion Interface $299.00 $278.00 
ini VISK System Mini Disk Drive $ 49500 % 38500 
4 C-10 Cassettes س‎ 779 Printer $1599 00 51175,00 
и . ntronics 101 Printer $1595 00 $1400.00 
(C Verbatim Diskettes Anadex DP-8000 Printer $1295.00 $ 99500 
Memory KiE416K) rne: інетаАЦ Асю $ 14900 % 96.00 
Verbatim Diskettes ea $ 595 5 4 95 
3 $ 1789 5 1200 
10 6 5900 5 3750 
C-10 Cassettes 5 $ 495 5 450 
25 $ 2475 6 1875 
Paper |97 и 11 lantold. 
3500 sheelsi $ 3500 5 29955 


There are new developments every day— 
SALE write or call for ihe latest Information. 


Centronics 730 $850.00 Vae 
Same as Line Printer 11 com 


ш ы. 7 Henderson Boulevard N-6 
TRS—80 MODEL Il $3626.00 | Folcroft Industrial Park 
Tor HDL 
e % MEG DISK 6 
VA Data's 1st Drive $899.00 TOLL FREE 


ADDITIONAL DISK DRIVE (157) $1069.50 
ADDITIONAL DISK DRIVE (2ND + 3RD) $ 54000 | 1-(800) 345-8102 "Orders only! 


FOREIGN and DOMESTIC DISTRIBUTORSHIPS AVAILABLE . 
000000000000000000000000000000000000 
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Moonshadow Text Formatter for 


UCSD PascalTM Systems 

The UCSD PascalTM system contains a 
scriean-oriented text editor which is convenient, 
bul which is not suited to word processing. И can- 
not underiina, paginale automatically, or pertorm 
other assential text-processing functions. The 
Moonshadow Text Formattar (MTF) [rom Merri- 
mack Systems solves Ihis problem 

With ihe Moonshadow Text Formatter, docu- 
ments produced with the screen editor are post- 
processed to provide these missing functions. (1 
takes standard Pascal text lles, operates оп 
them, and sends lully formatted texi output to the 
console display, a printer. or a disk fue. 

Moonshadow Tex! Formatter provides, іп addi- 
Ilan to a full range of formatting functions, ad- 
vanced features including the combination of 
Шев inlo one document, variables in text (for form 
Ін еге), and oulpul character translalion 

The Moonshadow Text Formatter is wrillen in 
UCSD Равса М, and is available for North Star 
Apple il, (51-І, and 8080/280 systems with ІВМ 
Format 8” floppy disks. 

АЙ this for $99.00 from 
Merrimack Systems 
POB 5218 
Redwood City, CA 94083 
(415) 365-6281 

California residents should include 6% sales tax 

Also available. North Star Pascal personaltza- 
lon tor SOUSOLOS — just transfer three files 
and you're up with Pascal $25 00 
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16K STATIC MEMORY (RAM) 


250 nsec Access Time, Assembled, 
tested. and Guaranteed. $300.00 


Fully Static - TMS 4044 

5-100 Bus - Buffered lines, Dip Sw address іп 
2. BK blocks 4K incr, Write Protect, Phantom 
disabla, Battery backup, fully Socketed. 
Bank Select - Port 40H (Cromemco Software 
Сотр.), 80H а: COH. 

Guarantee - One (ull year, To order, call for 
Visa, M.C.. or C.O.D. ($4 fee.) Personal check 
ok. М.О. speeds shipping. Stack to 72 hour 
delivery, Illinois residents add 5%% tax. 


S. C. DIGITAL 
P.O. Box 906, Aurora, IL 60507 
Phone: (312) 897-7749 
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H9 OWNERS! 


Now you too сап have graphic capa- | 


hilities similar to those of the TRS-80 
with GRAFIX. No modification to ax- 
isting circuit boards is required. 
GRAFIX simply plugs into existing IC 
sockets. 

Comes with complete instructions. 
Full & month warranty. 


Kit $59.95 
Assembled and tested $69.95 


Northwest Computer 
Services, Inc. 
8503 N.E. 30th Avenue 
Vancouver, WA 98665 
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New from - 
Vantage Data Producis Tes 


са ЖШ i 
550 West 200 South Lp 
Suite 8 i cu е» 
Provo, Utah 84601 3 
(801) 377-6687 Pa US 


Communications/Control CPU Card 
s CPU -Z-80 1K НАМ 
16 bit interval timer and interrupt 
EPROM * 2708 standard (2716 optional) 


‘Serial Communications-RS-232 interlace, 


UART Completa MODEM capabilily, 
programmable baud rates, elc. 


«Parallel I/O - 16 bits іп (TTL), 16 bits Out (TTL) 


Power - on and external reset 
*EPROM not Included 


5195 assembled, tested, with warranty and 
documentation 
immediate delivery from stock! 
Alt orders shipped prepaid 
MC, VISA, phone orders welcome 
Utah residents add 4? «sales tax 
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DISCOUNT PRICES 


NORTH STAR 
APPLE II 
POLYMORPHIC 
INTERACT 
HAZELTINE 
SOROC 
CENTRONICS 
MICROTEK 
INTERTUBE 
& Others 


Call for Prices 
(301) 694-8884 


FREDERICK COMPUTER 
PRODUCTS 


Municipal Airport 
Frederick, MD. 21701 
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Texas Instrument 99-4 Computer 
TI 810 Printer 
Centronic Printers: 
730.1 Parallel 
730-2 Sena} 
779-1 Friction Feed 
779-2 Tractor Feed 
Comprint 912 Par 
Ser 
Anadex with Par & Serial Interface 
Commodore Business Machines 
PET 2001-8K Computer 
PET 2001- 16K 
PET 2001-32K 
PET 2022 Trac. Fed Printer 
PET 2023 Frig. Fed 
$75. Free Soltware with PET Machines 
intertec Superbrain 
North Star Computer and Acc. 
"* Save 5 Save $ °° 
Display Terminals: 
Intertube П 
Hazeltine 1400 
1410 


1500 
Immediate Delivery from Stock. 


Multi-Business ae ana System 
28 Marlborough Street 
Portland, Conn. 06480 

(203) 342-2747 


STATISTICAL DATA 


DATABANK programs contain 10 
years of monthly statistical data on 
ten related subjects. Information ів 
the most current available. Each 
cassette ів date stamped. Includes 
graphs, tables, trenda, comparisons, 
update routine, and external input. 


| Programe available for ZRS-BO 12, 16K 


General Economy 
Manufacturing &* Trade 


Industrial Production 
Money & Credit 

Money Rates & Yields 
Commodity Spot Prices 
Mortgage Terms & Yields 
Foreign Exchange Rates 
Energy Production 
Petroleum Production 


$29.96 each ......... D for $84.95 
Cassette storage album included with 
order for six or more programs. 


eui DATABANK POB 9285 
Tt Lauderdale, FL 33310 


* 5) 9 9? b е е е ае 
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SUPPLIES 


» Qs 
A 


» FLOPPY DISKS, MINI OA 
STANDARD MEMOREX OR 3M 


* 3M DATA CARTRIDGES 
DC300A, DC108A 


* 3M DIGITAL CASSETTES 


* ЭМ OR MEMOREX AUDIO 
CASSETTES, C-50 


* 3M DiSK CARTRIDGES 
WE OFFER: 
* COMPETITIVE PRICING 


* IMMEDIATE DELIVERIES 
(Алу Quantity} 


* UNCONDITIONAL GUARANTEE 


BETA BUSINESS SYSTEMS 
8364 VICKERS ST., ҒА 


SAN DIEGO, СА 92111 
= 1714) 586-4608 > 
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SEAACHING THROUGH 
YOUR ENTIRE 


NORTH STAR 


BASIC PROGRAM LISTINGS 


WITH GUA NEW "SCAN" COMMANO TOU CAN 
INSTANTLY DISPLAY OR PRINT — 


ALL LINES THAT CONTAIN A SELECTED VARIABLE 
ALL OCCURRENCES OF GOSUB OR GOTO 

TO A PARTICULAR LINE NUMBER 

ALL REFERENCES TO АКУ LINE NUMBER 

ALL OCCURAENCER ОҒ ANY CHARACTER, NUMBER, 


LINE NUMBER, GADUP OF CHARACTERS DR ANYTHING 
THAT 18 CONTAINEO ІН ANY BASIC LINE, 


Thn is таң om of those "lunry papam milim wm BASIC" di ia 
machines Language aima to BASIC thal resin eotmplitely within 
NORTH STAR BASIC is vedi oui stieti normal BASIC oc ІЗІ, ir 9 
МН boty ood Cáo ім ісінін seperately mı cope wiih BASIC 
en ым along wi BASIE an 4 Cody al BASIC ичин the "Sean" com 
mand. Dorn nnt change memory pialable to GASES Eny to under 
stan) несуть 


е — Avallable for version б өз wall j 14 digit bashe 

Ф Sisto your yartion when ordanng 

ә Оев inquirat invited 
wohl ОЯО RF ACCEPTED 

ORDEA TODAY ONLY $27 SO c cs 
USE Y OUR УША ПЕ MASTERCHAGGE CARD [Сактап canem ry con Bs бла) 


ELECTRONIC TECHNICIANS 
SOFTWARE SERVICES 


1072 CASITAS PASS RD 
CARPINTERIA, СА 830123 | 


805-664-2541 
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HOBBY WORLD 
. ELECTRONICS 


America's Largest Mail-Order Computer Store 
7ALS TTL E: 


Order hy Cat No. 993 ani! type Order by Cat No. 999 and іүре Order by Сат No, 999 and type 
(o "rct NO. price MESE $75 210540 


NO. PRICE NO. FENCE - n ч | NO. PRICE — NO. PRICE 
2415157 145 5 7417 8212 3 ZBOA СТС 13,35 For TRAGO Appie Exidy 
bd : р E B214 5 250А 510 5540 (rsialle in mules, no special 
8216 joals required Complete: with 
B224 2 6510 А deladect wmstructeams. MI 4 oz. 
B226 593 582006520 6.96 Саі No Descnptinn 
HRU 6821 6.95 1456 For TRU keyheard 
8238 ай 28 A unit 
8251 : Ң 1155A  TRS-BO without buh 
8251 . : fered cable 
8255 т: i 115588 — TRS-BO with buffered 
8257 cahle 
8259 9$ | 1136€ For Apple 
8279 , 5 7.5 11560 Fur Lardy Sorcerer 
9271 7 
HOA-PIO 1195 


RAMS/EPROMS 


(Order by Cat Ма 999 and type MINIMUA САЯ А $10, рісаме 
ТҮРЕ NO. L Include phone numbrr ad mag 
TUT aringhe ын же чигу 
ШЕРІ farm Prices sall Jhan Las] diy ial 
— cope dale. SHOPPING han 
2. add S400 birt the bru d Iba, Fr 
SILO poured add 15€ іп, addiri Гоу 
£tL02.450 Au add "5€ dur addy! Be FNA- 
1102 250 EIGA: минсе: dikh S EOD Far deret 
t же? 3 lbs, ЫМ per addri th Ан: add 
ЭРТЕН) 

2114-400 


2114-200 


CALL TOLL FREE: 
(800) 423-5387 USA .... 
IN CALIF: Q * 
(800) 382-3651 
LOCAL & OUTSIDE USA 
(213) 886-9200 
MICROPROCESSOR 16K MEMORY 
SUPPORTS ADD-ON 


Pus 


нов ТО ORDES 
Pay ім chek, Agcechange. 
Vina, m COD Charge. ridens 
please include eiparatio date 
пет рак bi 6,5 fols Chalten 
һу phang ur mall, ei al uur retail 


کے فا کے = 
Sas‏ 


Жаза 


Bashi 


1 
1 
1 
1 
1 
1. 
1,65 
1 
4 
2 
1 
2 


7415105 
7418112 
7418182 
7415114 


pi 


$71.00 dco Fus) 2 Urs, $1 hn rack 
ӨШІН, COO» $) addr! Guar: 
немі satisfaction lor ЮМ) days 


t15 
7415107 39 


7419295 


=} کے‎ m 


741$122 
741$123 
741$124 
7316125 
74168126 
7416132 
7415128 
7416139 
7418145 
7416151 
7416153 
7416154 
7416155 
7415156 


КЕРТІТІТТЕРЕЕЕ 
YUBRRESSBRSBhye! 


= 
gd 


MICROPROCESSORS 


Order by Cat No. 99 and type 

TYPE МӘ, 

28! A 

1502 

6502 

6500 

i15 

BORD A 

HORS 

TMAS N 


1027 P- 2 

TASS 1045-450 
TMS 1045-100 
1116-100 
4116-250 
4136200 

4116: 150 

'in50 CDC 
1102-450 
1702 А 

TMS 2522 
ZW 

271% 


шн ұсы тама hank! Ма re 
bw = Iypographiral 


prios wile We reverse the мум 
tn ытай quantities. 
SEND IIR TREE САҒАСЫ, 
IE AIRING 

& ompateis An accessories dia 
баасы prints гара) gar 
қалі MEG veisi rinia bera 
lpha — visitare Cann cios 
plow mare add more’ Br wide 
splen ab the Будзь) guages’ 
Corcke oust reader serie mamba r 
of pluncwiie bats Jon сари 
ара” 


BUILD YOUR OWN LOW COST 
MICRO-COMPUTER 
POWER SUPPLIES 
FOR S-100 BUS, FLOPPY DISCS, ETC. 


POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 
ITEM | USEDIN РАІ, WINDING SECONDARY WINDING OUTPUTS 
KIT NO. TAPS 2x8 Vac 2x 14 Vac 2x24 Vac 


1 OV, 110V, 120V 2х7.5А 
2 ОУ, 110%, 120% 2х 12.5А — — 
3 ОУ, 110V, 120V 2x9A 2x2.5A 
4 OV, 110У, 120V 2х4А 2x3A 


POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
ITEM USED FOR +8 Vdc —B Vdc 4-16 Vdc —16 Vdc 


KIT1 15 CARDS SOURCE 15A — 
KIT2 SYSTEM SOURCE 25A 


SIZE 
WxDxH 
334" x 3%" x 3Vg" 
33A" x 4g" x 3Y” 
33A" x 438" x 3 Ve" 
334" x Yo" x 3Va" 


UNIT 
PRICE 


21.95 
27.95 
29.95 
21.95 


2x2.5À 
2х3.5А 
2х2,5А 


+28 Мас SIZE WxDxH UNIT PRICE 


12" x 6" x 4ê” 51.95 


КІТ 3 
KIT 4 


DISC SYSTEM 


15A 


DISC SOURCE ВА 


1A 
1A 


4A 
5A 


12"x e" x 4 Ta" 
14" х 6” х Ai” 
10" х 6" x 478" 


58.95 
66.95 
49.95 


EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. 


DISC DRIVE POWER SUPPLY “R3” assy. & TESTED, OPEN FRAME, SIZE: 9" (W) x 5" (0) x 5" (Н) ...... ЖТ 


SPECS: --5У @ БА REGULATED, -5У @ 1А REG., +24V @ БА REG., SHORTS PROTECT. 
IDEAL FOR 2 SHUGART 801/851 OR SIEMANS FDD 100-8/200-8 DISK DRIVES & ROCKWELL AIM-65. 


SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY. $5.00 IN CALIF 57.00 IN OTHER STATES. CALIF. RESIDENTS ADD 6% SALES TAX. OEM WELCOME 


| . SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 


Telephone: (213) 633-8327 


STORE: 
7245 E. ALONDRA BLVD. 
PARAMOUNT, CA 90723 
STORE HOURS: З AM—6 PM 


MAIL ORDER: 
P.O. BOX 4296 


Ба ТОННАМСЕ, СА 90510 
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DIGITAL RESEARCH COMPUTERS 


(214) 494-1505 
16K EPROM CARD-S 100 BUSS 8K LOW POWER RAM KIT-S 100 BUSS 


е Tbs Ў lum nc tn? niens "M 
a ый P. AC X c 
m TET ааг ST aa жие ы. 


f E жей енгіз TET 
FIRST TIME OFFERED! Кт d v E pe: = ur HEC IE car 


BLANK PC BOARD - $28 : E ізгі ws ceri roc шаны coa 
! ш M 


LE Lm Tue pera ای‎ i 
USES 2708's! A -. an теге геге wt 
Thousands о! personal and business systems around the world ш Í 
use this board with complete satisfaction. Puts 16K of software 
on lineat ALL TIMES! Kitfeaturesatop quality soldermasked and 
silk-screened PC board and first run parts and sockets. Any 
number of EPROM locations may be disabled to avoid any 
memory conflicts. Fully buffered and has WAIT STATE 
capabilities. 


(450 NS RAMS!) 


Thousands of computer systems rely onthisrugged, work horse, 
RAM board. Designed for error-free, NO HASSLE, systems use. 


Blank PC Board w/Documentallon 


ASSEMBLED AND FULLY NES سي‎ 
BURNED IN ADD $30 ow Profile Socket Set...13.50 


Support IC's & Regulators) 


OUR 450 NS 27085 ASSEMBLED ALL ASSEMBLED BOARDS 9.75 
ARE $8.95 EA. WITH AND bass ro ARE TESTED АТ 4MHZ. Bypass CAP's tn & Tantalums) 


16K STATIC RAM KIT- 5 100 BUSS 16K STATIC ano 50 BUSS 
PRICE CUT! i : i i i 1 h ^ dá ^ i iin À — би тасм не 


$ T 
259 «| EE PRISE У 
dg нен O ханға tase >: ue e rt = ЖА Ж; 
FOR 4MHZ "fac dm mom BM E EES | ee 
OOo E T HP NC CM TEC ECCO uS ЫР i aci RISE A El 
"MIT 1 d 1 АЙ ha ا‎ 


ADD $25 
FULLY STATIC 


| Nae © Ae) i = 1. AT DYNAMIC 
dir HT. Yl Шат. Ж PRICES 


KIT FEATURES: 
FOR SWTPC 1. Addressable on 16K Boundaries 
6800 BUSS! 2. Uses 2114 Static Ram 

3, Runs at Full Speed 


4, Double sided PC Board Solder mask 
ASSEMBLED AND and silk screened layout Gold fingers 


5, All Parts and Sockets included 
TESTED - $30 6. Low Power Under 1.5 Amps Typical 


KIT FEATLIRES: - 
1. Addressable as four separate 4K Blocks. 


2. ОМ BOARD BANK SELECT circuitry. [Cro- 
тетсо Slandard’), Allows up lo 512K on fine! BLANK PC BOARD W/DATA-$33 


3 Uses 2114 (450NS5) АК Static Rams 
4 ОМ BOARD SELECTABLE WAIT states, LOW PROFILE SOCKET SET-$12 


5, Double sided PC Board, with solder mask and T 
silk screened layout. Gold plated contac! fingars SUPPORT IC'S & CAPS-$19.95 


6. All address and dala lines tully butlered. ASSEMBLED & TESTED-ADD $30 
7. Kil includes ALL parts and sockets. 


B. PHANTOM is jumpered ta PIN 67. 

9. LOW POWER: under 1.5 amps TYPICAL from JOUR #1 SELLING 
the *B Voll Buss 

10, Blank PG Board can be populaled as апу RAM BOARD! 
multiple of 4K, 


PROC. TECH. QUITS THE MICROPROCESSOR BUSINESS! 


FACTORY CLOSE OUT - SPECIAL PURCHASE! 
#16KRA 


16K S-100 Dynamic Ram Board 
$149.95 


We purchased the remaining inventory of PT's popular 16K Ram 
Board when they recently closed their plant. Don't miss the boat! 
These are brand new, fully tested, ASSEMBLED and ready to go. 
All are sold with our standard 90 day limited warranty!! 
Orig. $429 each! 72 Page Full Manual, Included Free! 
7-80 PROGRAMMING MANUAL 
By MOSTEK, or ZILOG. The most detailed explanation ever on ihe 


working of the 2-80 СРИ CHIPS. At least one full page on each of the 158 
Z-BD instructions. A must referance manual for any user of the Z-80. 300 


pages. $12.95 
LOW POWER - 250NS a FOR 
SALÉ 2114 RAM SALE! $55 


4K STATIC НАМ". MAJOR BRAND, NEW PARTS. 
These are the most sought after 21145, LOW POWER and 250М5 FAST. 
SPECIAL SALE: $7% ea. or 8 For $55 


Digital Research Computers 


Р.О. BOX 401565 е GARLAND, TEXAS 75040 * (214) 494-1505 


BLANK PC BOARD— $28 COMPLETE SOCKET SET—$12 
SUPPORT IC'S AND CAPS—$19.95 


S-100 280 CPU CARD 
OEM's —— шики ше 


WIRED! 
NOT A KIT! 


ASSEMBLED AND TESTED! READY TO USE! Over 3 years of design 
efforts were required to produce a TRUE S-100 280 CPU at a genuinely 
bargain price! BRAND NEW! 


FEATURES: 
*2oràá MHZ Operation Ж Generales MWRITE, 50 ng front panel required. 

ж Jump оп rese! capability x 8080 Signals emulated for 58-100 compatabilily 

ж Top Quality РСВ, SIIk Screened. Solder Masked Gold Plated Contaci Fingers 


NEW! G.l. COMPUTER SOUND CHIP 
A 3-8910. As featured In July, 1979 BYTE! A fantastically powerful Sound 
& Music Generator, Perfect for use with any 8 Bit Microprocessor. 
Contains: 3 Tone Channels, Noise Generator, З Channels of Amplitude 
Control, 16 Bit Envelope Period Control, 2-8 But Parallel 70. 3 D to A 
Converters, plus much more! Allin one 40 Pin DIP. Super easy to interface 
to the S-100 or other busses. 

SPECIAL OFFER: $14.95 each Add $3 for 64 page Date Manual. 


TERMS: Add $1.00 postage, we pay balance. Orders under S15 add 75€ 
handling. No C.O.D. We accept Visa and MasterCharge. Тех. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. 90 Dav Money Back 
Guarantee on all items 


NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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La p) MICRO | 1 ORDER ZENITH рата SYSTEMS M 
4t BUSINESS WORLD NAN 4 = | 


Immediate response to your orders (verbal or written). Phone (213) 371-1660 


pvsAN DISKETTES) ATARI 80055». system 


THE CADILLAC OF THE Packed with: Computer Console. 
AT A ps m Basic Language Card, Education 
к: System Маѕіег Cartridge. Cassette 
8" (BOX OF 10) Recorder, TV Modulator, 8K Memory 
3740/1 sgl side: {expandabie іс 48K), Power Supply 
sgl density 4.00 еа | аа! Books and Manuais $ CALL 


3740/ | D 1) 6.50 еа ATARI 400 Personal Computer | 7.49 егі а 280 Micro —À 


System for less i nd 8 f 
а t о 
5" (BOX ОҒ 5 ) Packed with: Computer Console. EM > and 8 function 


Disk II with controller $ CALL | 104/1 сой sector 4,00 ea | Basic Language Cartridge. Power 
Disk I! without controller $ CALL | 107/1 10 sectors 4.00 ea | Supply. TV Modulalor, and ail 


PASCAL Language Card $ CALL | 105/1 16 sectors 4.00 ea woh. and Manuals н E 
i ч Program Recorder 
rigida ipie جنال‎ guns j اک ا‎ Же АТАН! software. Roms.Cassettes 9 CALL 


i boxes of 5" you ge! one 
A ver all penitentie ami plastic storage case, but ATARI Expansian Memory. $ CALL 


interface boards for the APPLE. hurry — supply is limited ВК Module or 15K Module $ CALL 
European versions available. CALL for our lowest prices ever. 


М І Tractor Feed Model $695.00 

Y 

E гі» Leica : ^ Td Friction Feed Model $595.00 E j 
graphics characters TRS80 Interface & Cable 950.00 2-89 Computer System: 
7x5 dot matrix (7x6 in | Pet interface & Cable $80.00 includes: 219 Display, a built in 
graphics) Double APPLE Interface & Cable $80.00 5%" Floppy Disk. 2 serial ports, 


and 16K of memory. 2285.00 
width characters | А5232 interface & Cable $80.00 48K Memory version 2595.00 


ic F Disk Prices subject to change without notice. | 
HINO Toney vibe نيا‎ $3.95 | VISA and MASTER CHARGE WELCOME (Add 3%). 
„ On Allow 2 weeks for cashiers check to clear. 4 weeks 
e ө, 105" $3.25 for personal checks. Add 2% for shipping and BUSINESS WORLD 
16K НАМ set of B 4116's handling. Calif. residents add 6% sales tax. 15818 Hawthorne Boulevard 


U.S. and International dealer inquiries invited. 213371 B. $60 "—‏ $65.00 یی تتس 


AIM 65 
AIM 65 is fully assembled, tested and warranted. With the addition of a low cost, readily available power 
supply, It's ready to start working for you. It has an addressing capability up to 65K bytes, and comes 
with a user-dedicated 1K or 4K RAM. 
е Thermal Prinier е Built-In Expansion Capability 
e Full-Size Alphanumeric Keyboard e TTY and Audio Cassette Interfaces 
е True Alphanumerlc Display * ROM Resident Advanced Interactive Monitor 
e Proven R6500 Microcomputer System Devices * Advanced Interactive Monitor Commands 


PRICE: $375:00.« RAM) $369.00 


Plus $4.00 UPS (shipped in U.S, must give street address), $10 parcel post to APO's, FPO's, Alaska, 
Hawali,Canada, $25 air mail to all other countries 

We manufacture a complete line of high quality expansion boards. Use reader service card to be added 
to our mailing list, оғ U.S. residents send $1.00 (International send $3.00 U.S.) for airmail delivery of our 


complete catalog. Circle 193 on inquiry card. 


VAK-1 MOTHERBOARD 


Designed specifically for use with the AIM-65, SYM-1, and KIM-1 microcomputers 
Standard KIM-4* Bus 

Fully buffered Address and Data Bus 

Provides B expansion board siots 

Compiete with rigid card-cage 

All IC's are socketed 

Provides separate jacks for one audio-cassette, TTY, and Power 

Completely assembled (except for card-cage) 

We manufacture a сотріеїе line of high quality expansion boards. Use reader service 
card to be added to our mailing list, or U.S. residents send $1.00 (International send $3.00 
U.S.) for airmail delivery of our complete catalog. 

‘Product of MOS Technology 


— | ЕМІ гу АА». 3 z е 


We also carry the SYM-1 INCORPORATED 
Microcomputer with manuals $269.00 


2967 W. Fairmount Avenue ғ Phoenix, AZ 85017 • (602) 265-7564 
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улей A Reg Formerly the CPG Sho TM 
behind the products count! ( пу р) 


SPECIALS 


Regular 
Price 


32 K, quad-density, assembled and tested 92564 
32 К, quad-density, assembled and tested 53215 


$1895 
$ 149 


ComputerCity Sampler 
Disk Drives 


When you're ready to add disk storage to your TRS-80", we're here to help. 
Our CCI-100" and -200" drives offer more capacity than Radio Shack 35-Track (85K Bytes) drives. These drives 
are fully assembled, tested and ready to plug-in the moment you receive them. They can be intermixed with each 
other and Radio Shack drives on the same cable. 90 day warranty. 


CCI-100" 40 Track(102K Bytes) $399.00 CCI-200" 77 Track (197K Bytes) $675.00 


Printers DISKETTE TRS-80" 
Letter Quality High Speed Printer BUSINESS SOFTWARE BY SBSG 


NEC Spinwriter: In- Free enhancements and upgrades to registered 
cludes TRS-80* inter- | eds owners for the cost of media and mailing. 30 day free 
face software, quick "DE p РӘ telephone support. User reference on request. 
change print fonts, 55 д. Fully Interactive Accounting Package: General Ledger, 
CPS, bidirectional, | Accounts Payable, Accounts Receivable and Payroll. 
high resolution plot- 9m JI Report generating. 
ting, graphing, pro- қ UA Complete Package (requires 3 or 4 drives) 5475.00 
portional spacing and Individual Modules (requires 2 or 3 drives) $125.00 
tractor feed assembly. 90 day warranty $2979.00 Inventory Il: (requires 2 or 3 drives) $ 99.00 
Also: Centronics, Paper Tiger, НІ Plot Digital Plotter Mailing List Name & Address ll 
16K Memory Up-grade Kits (requires 2 drives) $129.00 
Fast and ultrareliable $99.00 Intelligent Terminal System ST-80 Ill: $150.00 
DISK OPERATING SYSTEMS The Electric Pencil from Michael Shrayer $150.00 
NEWDOS by Apparatt $49.95 File Management System: 5 49.00 
NEWDOS “PLUS" Бу Apparat* $99.95 Budget Control Program ІІ by CSA $ 49.95 
DOS 3.0 by the original author of 2.1 $49.95 Cash Register System Il by CSA 5 99.00 


TO ORDER CALL TOLL FREE 1-800-343-6522 
Massachusetts residents call 617/242-3350 


ComputerCity 


А division of CPG Industries, Inc. 
175 Main Street, Dept. B-2Charlestown, MA 02129 


Retail Store Locations: 


175 Main Street, Charlestown, MA 
K Mart Plaza, Manchester, NH 


Hours: 1ОАМ - 6PM (EST) Monday - Saturday А 

For detailed information, сай 617/242-3350 165 Anc Guten P (К G э caring. МА 
Massachusetts residents add 5% Sales Tax 

TM CC}-100 5-200 are E ine ر‎ Visa and Master Charge accepted 

"TRS-80 з a trademark of Radio Shac Requires Radio Shack TRSDOS* 

ы а vith о Franchise and dealer inquiries invited‏ س ر 
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WAMECO 


THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 


INTRODUCTORY SPECIAL 


ІОВ-1 SERIAL/PARALLEL INTERFACE BOARD 
X TWO PARALLEL DATA PORTS PROGRAMMABLE USING АМ 8255 WITH SEPARATE 


HANDSHAKING. 


X ONE SERIAL PORT USING AN 8251 WITH PROVISIONS FOR PARITY, STOP BIT AND 


CHARACTER LENGTH. BAUD RATES 110 ТО 9600 BAUD. OUTPUTS А5232, 


AND CURRENT LOOP. 


TTL 


* KANSAS CITY STANDARD CASSETTE INTERFACE, 300 BAUD FOR USE WITH THE 


SERIAL INTERFACE. 


* STATUS MAY BE POLLING SOFTWARE OR VECTURED INTERRUPTS. 


PCBD (SPECIAL FEB. PRICE) ...... $29.95 AFTER FEB. .... 


KIT TO BE ANNOUNCED LATER. 


FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 
Z-80 CPU BOARD WITH RAM, ROM AND PROGRAMMABLE VECTOR INTERRUPTS. 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 


AT YOUR LOCAL DEALER 


—" $31.95 


MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4-8 WEEK DELAYS REQUIRED FOR OTHERS. 


e 
/W Ce. WAMECO INC. 111 GLENN WAY 48, BELMONT, CA 94002 (415) 592-6141 


f 
== | CALIFORNIA COMPUTER SYSTEMS 


18K RAM BOARD. Fully buffered addressable in 4K 
blocks. IEEE standard tor bank addressing 2114's. 
PCBD $ 26.95 КИ 450 NSEC ...$249.95 


PT-1 PROTO BOARD. Over 2,600 holes 4" regula- 
tors. All S-100 buss functions labeled, 099 fingers. 
PCBD .,.525.95 


PT-2 PROTO BOARD. гечи “ PT-1 am 5et- 
up to handle solder tail sockets. PCBD ..%25.95 


CCS MAIN FRAME. Kit (S-100} .............. 534905 
APPLE EXTENDER. Kil ................. $22.95 


APPLE a INSTRUMENTATION INTERFACE 
KIT 7490. $275.00 


‚Жү т iisa genu INTERFACE 
7710A. Kit — ...$89.95 


APPLE SYNCHRONOUS SERIAL. INTERFACE 
7712A. Kit $89.95 


ALL OTHER CCS PRODUCTS AVAILABLE 


ssi 


PB-1 2708 & 2716 Programming Board with pro- 
visions for 4K or 8K EPROM. No extemal sup = 
require textool sockets, Kit $129.95 


CB-1A 8080 Processor Board. 2K of PROM > 
BYTE RAM power on/rest Vector Jump Parallel 
port with status. Kit ...$129.95  PCBD .......530.95 


VB-3 80x55 VIDEO BOARD. 
Graphic included ..... ees... TBD 


10-4 Two serial І/О ports with іші handshaking 
20/60 ma currant toop: Two pam МО ports. 
$130.00 PCED ...............$28. 


VB-1B 64 x 16 video board, upper lower case Greek 
Sermons and parallel video wilh software, 5-100. 
t 


CB-2 780 CPU BOARD. Kit 
AIO APPLE SERIAL/PARALLEL ..................$159.95 


ALL OTHER SSM PRODUCTS AVAILABLE 
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FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remic 5" & 8" drives up to B drives, 
on board PROM with power boot up, will operate 
with CPM™ (not included). PCBD ....542.05 
FPB-1 Front Panel. IMSAI size, hex displays. Byte, 
or instruction single step. PCBD  .............547.50 
MEM-1A ВК x8 fully bullered, S-100, uses 2102 
type rams. PCBD 

QM-12 MOTHER BOARD, 13 slot, terminated, S-100 
board only 

CPU-1 B080A Processor board S-100 with 8 level 
vector interrupt. РСВО ................................... $26.05 
ATC-1 Realtime clock board. Two indapendent in- 
terrupis. Software programmable. PCBD........$23.95 
EPM-1 1702A 4K Eprom card. PCBD 

EPM-2 2708/2716 16K/32K EPROM CARD. 

27. 7 ier tiber rore edes OE 
QM-8 MOTHER BOARD. Short Version of QM-12. 
О СҢ SS as -...а%80.05 
МЕМ-2 16K x8 Fully Buffered 2114 Board 

o fU PE TT — 
PTB-1 POWER SUPPLY AND TERMINATOR BOARD 
PCBD 
8080A 


Wy niu wary oh He Dora See EEO E ыс ш Vcr apa noA E 6-4 .....$25.95 

$9.95 2708 .--..49,40 

2.48 2114 (450 NS) low pwr 5.99 

— ra 4.449 2114 (200 NS) low pwr 6.89 
. 3,49 2102A-4L 


EPUcaoSOÀRM птнжана dyng yY 


(415) 592-1800 
Р. О. Box 424 » San Carlos, Callfornfa 94070 


Ріваве send for ІС, Xistar and Computer parts list 


FEB. SPECIAL SALE 
ON PREPAID ORDERS 


{Charge cards nol Included on Ihis otlar} 

1OB-1 SERIAL/ PARALLEL INTERFACE BOARD. 
Two parallel ports 8255, one serial port 8251, 
one Kansas City standard cassette. 
PCBD (Introductory) 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 with MIKOS *7 16K ram 
with 12114 450 NSEC ........................ 
MEM-2 with MIKOS 713 16K ram 
with 12114 250 NSEC .............................. — $279.85 
MEM-1 with MIKOS 21 450 NSEC ак 
ct, fa emt irren 
CPU-1 with MIKOS 82 8080 í CPU "T 
QM-12 with MIKOS 74 13 alot moir 
board ........... "——————— ЖИЕН 
RTC-1 with MIKOS 25 real time clock.......$ 54.95 
EMP-1 with MIKOS *10 4K 1702 lass 
ЕРАОМ5 ——  ———— EUR 
EPM-2 with MIKOS #11 16-32K EPROMS 
jess EPROMS E E лата Асма SI. | 59.95 
QM-9 with MIKOS 212 9 slot mother 
GOBI a tcc несе Ie 
FPB-1 with MIKOS 2714 all parts 
for front panel ............ mm AKA 
MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS, KITS INCLUDE ALL PARTS LISTED AS REQUIRED 


FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCK- 
ETS INCLUDED. 


.....9249.85 


„119.95 
45 84.85 


wm mga rara vC yan {жир и кч 


VISA or MASTERCHARGE, Send account number, interbank num- 
ber, expiration date and siga your order, Approx. postage will 
be added, Check or money arder will бе sent post paid in U.S, 
H you аге not a regular costomer, please use chargé, cauhler’s 
check of posta! money order, Otherwise there will be a two 
week delay for Checks to clear, Calif, residents add 6%% lax. 
Money back 30-day guarantee. We cannot accept returned IC's 
thal have Geen soldered |с. Prices subject lo change without 
notice. $10 minimum order. $1.50 service charge on orders 
1055 than $10.00. 


Circle 196 on inquiry card. 


sa 


on add-on 
productis for....... 


IR 


TRS-80 COMPATABLE 
DISK DRIVES 


The largest 
family of 
disk drives 
from the 
largest 
supplier, 
drives come 
complete 
with power 
supply and 
cabinet 


TF-1 Pertec FD200, 40 track... .... n n nnn т 
TF-3 Shugart 54400, same as іапсіу.................. $389 
Bi NPRIBS1, Ата .............-:-------..-----... $379 


ТОҒ-4 Dual Head, 35 track 


"ER $^ à € 9 X 4 u XE à eae $9 b ^ рала з а ш 


220 versions available. 


NOW! SUPER & MAX 
DISKS 


SUPER: 77 tracks on one 5% diskette that's 197K of storage 

with New DOS+ $695 
MAXI DISK I: 10 Megabyte hard disk with 5 fixed 5 removable 
СИИ ВИЕ... паана ——— He $6299 
MAXI! DISK Il: 9.8 Megabyte on one disk using Winchester 


technology. Unit is sealed in unit for added 
protection 


BOR o3 9 od еа Oo» «= к À а я * à POR еа е à 9 à 


ko 9 4 өф 9 WoW э A б а à * 9 9 Ro: BOW ow" w 5 * oh » а * 9 а € V o9 v 


SOFTWARE 


NEW DOS» over 200 modifications, corrections 
and enhancements to TRS DOS Includes utilities. 


JO TrID Lili closes ra ken err coset $99 
МЕ тоо GaSe T $4 10 
АЛ ОНИЕ. але... ...............--...... 575 
Т отео. МАААНИСИ $250 
Past init, BR. оаа ЕН ramen $49.95 
Disk Drive Alignment Program .,........................ $109 
ROSES... close $99.95 
Біз КЕНЕНІ on E or EGE cal 5450 


TECHNOLOGY 
INCORPORATED 


3304 West MacArthur Blvd 
Santa Ana, СА 92704 
(714) 979-9923 


MICROCOMPUTER 


Circle 198 an inquiry card. 


О 


Тһе new base 2 printer, prints 60 Ipm, 80 & 132 col. formats. It 
has tractor feed w/RS232, IEEE & centronic interface. 


DPBOO ANADEX 80 column, 142 сов.................. $950 
PAO Gommone: 279...........:................. 51099 
о CONIENES ЖӨ-.............................. 5950 
T GEME O... SS UT. 54495 
LP701 Centronics 701................... u— ...94759 
РИО СеО /СЕ................................: 54895 
"ET T T RR $2499 


MOD Il DISK DRIVES NOW AVAILABLE 


ADD-ON DRIVE F 
ANY MICROCOMPUTER 


DOES NOT INCLUDE 
POWE 
Рейес FD200 R OR CABINET 


= Фиш ә с 


Pertec FD250 (dual head)... е ее. $282 

Shugart ЅА400 (unused)... OOO nee 9349 

ме, sw. 70 3286 

КЕШЕ. NIU T aas 5479 

МРІ B52 (dual PEEL oL е 5279 
Ar OO $349 

Small Systems Interface (05232).................. $49.95 
Expansion Interface УУ/32К...................... $499.95 
pO D UT ABE E остан $18.95 
AC Isoloter (6 connecter) ...................... $45.95 
Mode M ................ QU eis ТАСА И.Я $479.95 
Verdi 5/4 ӘікәНе5........................... $3.39 
16 Key Pad Kit (no soldering) ...................... $68 
1 Метиюгу (Кеў юш). .......................... 589 
16K Expansion (INtefoce) -.............-............ $86 


7340 E. Princeton Ave. 
Denver, СО 80222 7 
(303) 758-7275 


\юрогої, Inc 


Circle 199 on inquiry card. BYTE February 1980 


235 


Circle 200 on inquiry card. 


11542-1 KNOTT ST. 


IMSA!I CONNECTORS 


ut. 7T 100 PIN - SOLDERTAIL 2708's 
(800) 854-6411 $3.00 each 296.45. 
products, INC. (714) 891-2663 10 for $2.75 each - ea 
16K RAM BOARD 32K RAM BOARD EE d anh CERAMIC 
"E EIE e MI ы FOR APPLE. TRS 80. Р. 4 
eUSES LO-PWR _ eUSES LO-PWR X. г E. 564. - 10е ea 
4КХ1, MM5257's 4KX1, MM5257's uim 


e2 MHZ OR 4 MHZ 
e4K BANK 


e2MHZ OR 4MHZ 


* BANK ADDRESSABLE 16 for $1 20.00 


ADDRESSABLE * EXTENDED MEMORY 
eEXTENDED MEMORY DISK 

MANAGEMENT •8-ВІТ OUTPUT PORT | SABOO DRIVE 2716: 
“МО DMA RESTRICTIONS | eNO DMA RESTRICTIONS INSTALLED IN DUAL 5 LO-PWR 
2MHZ $250 - AMHZ $265 | 2MHZ $525 - 4MHZ $540) “ASSEMBLED & TESTED 450 NS. 1-16 PCS. 

5.25 ea. 
MISC. COMPONENTS (1) DRIVE INSTALLED $32.00 ea. $ 
uU» фе 8 tor $240 
320Т-5..... 30 ый 70 & во | (2) DRIVES INSTALLED or$ $5.00 ca 


320T-12.... .90 | LM348...1.00 92 .85 $1125.00 

n... | m 18 5 wx 

340Т-12.... .70 | LM3900.. .55 .50 .44 FOR МАМЕ, ADDRESS, PHONE —" 
78H05.....4.75 | A а 200 4.00 | OUR | sutppinecune-app's2'so | CHECK, MONEY ORDERS. 
Шырт... 35 | 8251 ....5.00 4.80 4.50 E EL 1 ا‎ (US. FUNDS ONLY) 


APPROPRIATELY 


DIGITAL Y s VOMY 100 MHz 8-Digit Counter _ ПЕТ 
MULTIMETERS \ ee e TTD a e ETE 
Hickok 1Х30356950 5-55 Ы 5 la» EL 12750 “МІ ^ "51495 ea A 


Ea E Logic Monitor] Telephone 
Ше! 1 
.| Digital CB In-Line N 3 BE MR edd 
ester ---а | Model терде MIL. H HTL. 
» 59% TTL. and CMOS e 16 | Reo 9349 95 


^» , e Overhead Protected e LED display 


Vo-Digit Моне! Y ^. Battery or AC operation e 516935, UL T А 
v ISOATIP Cordless 3-Way Stereo Speakers 

i - $050 ^» 5195 

' |Meter же 60 Soldering 69 

Мове 820 ron PR 


Atlache =. 
Generator | Style PUM BE) ы 


[42773] ur. | uy 17) capacitance =" 

Dd даал“ © Irom 0 1pF to 1 Farad в Resolves to 

- “| Modest ТС100 ST OP D 1F m 10 ranges lor atcuracy and 
Model 2001 Fee 327995 1 Fal 


, л ПЕ a 4 digil easy-to-read LED 


$ 95 i i 
15 MHz DUA Miniscope 157° M EE 372 Digit 0.1% Digital AM/FM/MPX Radia 
Model MS-15 Reg 5319 00 26995 "о and ; \ Сарасіїапсе Meter Model 3091 Model С-777 


I | | pe 
! g ranges trom 1999 pF to 199.9 » 55,250 (“БЕТ 
30 MHz Dual Trace e от О ШШШ | $0 соч го 8470) = ue 
Triggered Miniscope ШІ МЕР 509 | Cassette Tape Player 
Mode! [45-230 5 - - - Simpson 461 р y 
ode Eae f 4 ai үчтө “ос. Мше р р" with АМ/ЕМ/МРХ Radio 


Preassembled Built-in Power ты Caria Nine, A% e 88‏ ^ سل 


chatger adapter. test 
d 


` 
Н T d 
Logic Probe Model SER Ages Supplies irads 514 55750 > өсті 
s Compact circull powered e P8-104 54 в Requl1ird i r 
4 Fully assembled те: a Shar- m е” Remote Control er. Y DID 

cael а a 01-595 < а, Arq $154 74 к a ТТ. Lights & Appliances Stereo Power Booster س‎ s 

seven bus NS an Qut ode — Fea xi x 

5-way binding posts uL 2995 РВ-203А = ; = Ж в 40W stereo 24 aam 


Magnifier Lamp 
reason ground and polished 4 Pun а-а Ді <-> еі, 
танса iens $ n pz ч 855 Conklin St Farmingdale ҚҰ 71735 
Model MG1 1 ! к " d i мей T 4 wir 1 А 1 d^ 
| mi 899 г! $0 ,- mt? air $59.95 | в Master Charge в BankAmericard a VISA 
z | в COD а Check в Money Order 


Weller Controlled % ۲30 M Ға N.Y. State residents add appropriate sales lax 


Output Solderin ta 2. 
p Station 9 کي‎ Ж Counter Reg. Yee 541 . ED. TOLL 


(800)645-9518] 


| in N.Y. State call (516) 752-0050 gi 
Circle 201 on inquiry card. 


O-DAY FREE TRIAL 


$100 FREE ACCESSORIES 
WITH 16K or 32K PET 


When yau buy a 16K or 32K PET, apply $100 toward PET 
accessores, FREE. Just indicate on your order that you have 
raduced the cost of your accessories by $100. 


FREE Terminal Package with 8K PETs 


Sea Special Below 
SAVE PET ACCESSORIES 


Commodore Dual Floppy Disk Dnve .... .... $1,295.00 

Commodore Printer (friction feed) 

Commodore Printer (tractor feed) ..... 

Second Cassette- rom Commodore..,... 

Commodore PET Service Kit ................. 

Beeper- Tells when tape is loaded . 

Petunia- Play music from PET 

Video Butler -Attach another CRT .... 

Combo - Petunia and Video Buffer 

TNW Bi-Dir. RS-232 printer X-face . . $229 

KIM 1 (A Single Board Computer 

irom Commodore) .... ........... emm $179.00 
, n EE 


PET OWNERS... 


REMOTE $ 
TERMINAL 


for 
only $98 


A self-contained 
module and program 
cassetie enables your 
PET to function as a 
300 baud terminal, 
Supports Upper/Lower 
case, Rubout, Escape 
& all control lunctions 
Output is TTL. 


FREE 


BK-Keyboard М..,...................., ... 
16K-Keyboard В.......... Т 22... ......... 9995 
16K-Keyboard N .. 

32K-Keyboard B.... .. 

32K-Keyboard N .... 


B — large keyboard (graphics not оп keys) 
М —large heyhaard with graphics бүтіні 


SANYO MONITORS 


# | 45-inch. 


ra $400 
SALE! $279 


9-inch = 


79. $240 


sALE! $169 
> a le Il 
5 2; PHS 


"$900 FREE ACCESSORIES 


The new Apple ІІ with Applesoft BASIC built-in! Elimi- 
nates the need for a $200 Firmware Card and includes 
new Autostart ROM for aasy operation. This combined 
with the FREE accessories from NCE could save you up 
to $400 оп a 48K Apple Ii system! 


15K Apple || Plus —$1195 (take $100 in тве accessories) 
32K Apple!l Plus —51345 (take $150 in free accessories 
46K Apple II Plus — $1495 (take $200 in fraa accessories 


New 300 baud 
Chigimala Andi 
Acoustic Coapler 
Looks good, works 


ig priced at $189 


WITH 
PET 
PURCHASE 


Apple Н Accessories 

General Business... issus eoe hen 
poco Aes m ike ais She Pee 3 
Integer BASIC ROM Card. .... ........ 
VISI-Caic .. 

Centronics Printer Interface ..... 


NEN 


from Heath Data Systems 


The All-In-One Computer 


чие sT 


ҒА» 


Disk and Controller............ Pv. 
Parallel Printer Gard , 
Communications Card ....... 
Hi-Speed Serial Card ..., 

Firmware Card ....... 


IN 2 
EVERY ITEM IN THIS ADVERTISEMENT 18 IN STOCK 
AND READY TO SHIP, EXCEPT WHERE NOTED. 


PAPER TIGER 440SPE 


The Graphics Printer 
for Apple Н 


Now you can print illusirations, block letters, charts, 
graphs, and more — ail under software control And 
wilh the expanded buffer. lhe Paper Tiger can hold the 
texi from an entire 24-line-by-80-column CRT screen. 


$1194.00 


| NCE/CompuMar 


DEPT. KB20, 270 THIRD ST., 
CAMBRIDGE, MA 02142 


To Order: 


arena 


In Mass.: 


VISA 


= 


Circle 202 an inquiry card. 


Dual 2-80 Processors * Built-in 102K Floppy Disk * 16K 

to 48K RAM » 25 x 80 Character Display • Upper/Lower 

Case and Line Graphics • 80 Character Keyboard with 

Keypad , B User-definable Keys * Two BASIC's and 

"sen Word Processing available • Can support 
! 


Heath s third generation of computers is а compact, 
hi«style desktop uni which inoue d complete termi- 
nal, а comgiter and a dis* Al'«In-Cnas! System includes 
Bootstrap i RUM, other programs available separately. 
HONS operaling sysiem includes Heath's BASIC, an as- 
sembler and {еж ediler along with important disk 


utilities Micrsoft language requires HDOS. 


WHS with ЛЕК НАМ ,,,...................... 52,205 
VHS win ЗЕК НАМ ,,,.,,..,....... .--...... 92,445 
HAS acl ЯНК НАМ 

WH17 Sécond Disk Dre ,..,................... 
Dualgert Serial 

HDS Operatin 

Micrasoftt НАБИ ,.,....... 

Ward Processing ........ 


SINCE. 
1971 


residents 4%, for sales tex. 


Send for our 
FREE Catalog 


\Hazeltine 1 400 


Immediate Delivery — 
ж” “. 2-Year Factory Warranty 


SALE 


5960 5649 


Hazeitine 1410 — $835 Hazeltine 1510 — $1195 
Hazeltine 1500 — 51069 Hazeltine 1520 — $1459 


Lear Sieglers ADM-3A 


The ADM-3A is industry's favorite dumb lerminal for 

Some very smari reasons: 

* 12 in. diagonal screen 

e Full or half duplex operation at 11 seleclable data 
rates 

е 1920 easy-to-read characters іп 24 rows of BO letters 

е Typewriter-style keyboard 

* RS-232 C interface extension port 

* Direct cursor addressing 


Я Our Low Sale Price S795 


ZENITH COLOR 
VIDEO MONITOR 


Zenith's first color video display 
designed specifically for computers. 


This 13-inch monitor is Zenith's first color video display 
designed specifically for compulers. Features include 
automatic color level, color processing and cdegaussing 


circuits. 
Zenith Color Monitor $499.00 


€ Just Released 


Compumart's New 
Fall/Winter 1979 Catalog. 


We've just published our catalog and its packed with 
new products and money saving specials. Our 
\ilusirated 32-page book features microcomputers and 
microcomputer systems trom Apple, Commodore РЕТ, 
Heath, and Exidy Sorcerer. Also covered are the 
Commodore's KIM and Rockwell's AIM. А broad 
selection ol terminals, books, software and peripherals 
are presented іп detail. The text is thorough and 
provides a wealth of technical information. To gel your 
FREE copy wrile Io our address below. Please include 
the dept. number to speed handling. 


CENTRONIC & 779-2 PRINTER 

TRACTOR FEED SALE PRICE $1095 

a Form thickness conlrol 

е Horizontal and vertical 
form positioning 

* Used with controller 
(Apple genera! 
business software) 

JUST ARRIVED. We've just received shipments of the 

following Centronics printers Сай us for complete 


* Parallel interlace 

е Continuous variable 
printing densily 80-132 
characters per line 

s 5x7 dot matrix 


IMPORTANT ORDERING INFORMATION 
АЙ orders must include 4% shipping and handling. Mass. residents add 5% sales tax; Mich. 


1 (800) 343-5504 
1(617)491-2700 


Member: 
Computer Dealers 
Association 


Phones open from 8:30 a.m. to 5:30 p.m. EST Mon.-Fri. • P.O.'s accepted tom D&B rated 
companies = shipment contingent upon receipt of signed purchase order е Sorry no C.O.D.s s 
Ай prices are subject to change without notice а Most items In stock for Immediate shipment — 
call for delivery quotation ө іп the Ann Arbor ares? Our retail store la open 11:00 a.m. to 7:00 p.m. 
Tues.-Fri., 10:00 a.m. to 5:00 pm. Saturdays (dosed Sun. and Mon.) 


If not satisfied, return your purchase with-in 10 days for full 
refund of purchase price! 
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Precut Wire Wrap Wire 


PRECUT WIRE SAVES TIME AND COSTS LESS THAN WIRE ON SPOOLS 


Kynar precut wire. All lengths are overall, in- 
cluding 1" strip on each end. Colors and 
lengths cannot be mixed for quantily 
pricing. All sizes listed are in stock for 
immediate shipment. Other lengths 
available. Choose from colors: Red, Blue, 
Yellow, Orange. Black, White, Green and 
Violet. One inch tubes are available at 506, 
State second choice on colors when pos- 
sible. 


Kit #1 37.95 Kit 82 


Less than 2.7¢/ft. (#30) 


100 4" 
100 5" 
100 6" 


250 
100 
250 
100 


2 
3 


.5 inches 


3.5 


4 


4 
5 
5 
6 


$19.95 
Less than 2¢/ft. (#30) 


.5 
.5 


КІТ #3 524.95 
Less than 1.7¢/ft. (#30) 


Kit #4 


5" 
5 uS 
6" 

6%" 


500 
500 
500 
500 


100 7" 


BATTERY HOBBY TOOL* 


* Auto Indexing 
* Anti-Overwrapping 
e Modified Wrap 


Solderless 
Breadboarding 
SK10 2/$25.00 LA15.58— 


The SK10's unique matrix conlig- 
uralion is embedded іп а high temp- 
erature plastic molding. ii gives you 64 
pairs of 5 common spring contacts for 
principle сиси construction and a 
series of common buss strips (8) of 25 
connections each 


Dimensions 33h x 2.2"w x 6.5"I 


ZEN IC 


Sockets 


RN HIGH RELIABILITY eliminates 
trouble. "Side-wipe" contacts make 
100% greater surface contact wiih the 
wide, На! sides of your IC leads for 
positive electrical connections. 


Wire Wrap Tool 


BW2630 Тәзі........... ‚+++, 919.85 
BT30 O Beco 2.95 
ek: | arroecrrersre 7.95 
BC1 Batleries & Charger... 11.00 


"Requires 2 "C" Nicad Batteries 


TI Edge Card 


АЛ connectors gold plated. 


WIRE WRAP 
SOCKETS 


3-level Gold 
Closed Entry Design 


All prices include Gold 


Z-level Sockets 

Also Available 

Sockets sold at these 
prices by the tube only. 


AVAILABLE AT SELECTED LOCAL DISTRIBUTORS 


Circle 203 on Inquiry card. 


Connectors 

44 рп ST  (.156" centers) 
100 pin ST  (.125" centers) 
100 pin WW  (.125" centers) 


Size 


08 pin WW 
14 pin 
16 pin 
18 pin 
20 pin 
22 pin 
24 pin 
2B pin 
40 pin 


6.5 
7 
7.5 
8 


8.5 
9 

9.5 
10 


1000 
1000 
1000 
1000 


inches 


$44.95 


Less than 1.6¢/ft. (430) 


50 ft. 
100 ft 
250 Н. 
500 ft. 

1000 ft. 


th th ЖІ, H Ин 


#30 Spools 


1.60 1.40 
275 2.50 
4.75 4.50 4.25 
В.50 8.00 7.50 
14.50 12.50 10.50 


1.75 
3.00 


won HMH BN M U Fd f, f: 


ЖАСАСА Bior САЛАЛА А ud. NE wl M alm ee v UNA M M o 


Quant./Tube Price Ea. 


ORDERING INFORMATION 
* Orders under $25, add $2 handling 

е Blue Label or First Class, add 51 (up to 3 iba.) 
* CODs, VISA & MC orders will be charged shipping 


page 135 E. Chestnut Street 5A, Monrovia, California 91018 


* Most orders shipped next day 


Phone (213) 357-5005 


Price/Tube 


$16.12 
$19.20 
$17.68 


$11.50 
$13.65 
$13.30 


$7.00 
$9.50 
$8.40 


With Purchase of The 


INTEGRAL DATA 440 | 
MEE Paper Tiger! % ii : ІП! эзгокєүволяь 


Tnê Оше! Buss trom Catlturma к is. ^ 
Your Choice, $200 Value ik Quality engeneered. No shot «ай hase been taken. [| 1 TTL ATE AAA $1050 


E $ f produce his mnther Dor. Actlye termination 
2995 тїт кіні iit س‎ {== — tC "%% RS232 anti. AAK 11 50 
1) Graphics Option Package 8803-18 || ved тотона тоу Ра ерсе gans | plus 
Бс 2 Interface for APPLE |! | | i В Friction... AAE 1100 £ shipping 
= 3)TRS-80 Printer Interface | IBslot | co | 103 Modem AAB 1575 
California Digital has resently IMSAI . € - 
rescarched the complete low 


cosl printer market. itis our 
pinton that the 105440 P Dri f TRS- 80 PLASTIC LIBRARY CASE 
Tiger Мыс E doubt, no Minidisk rive or with purchase of each box of 


Verbatim mini-diskettes. 55 value, 


most versatile and offers "he | cB 
best value of any printer cost- 4 
ing under $1,000. your choice % 95 
This quality dol matrix printer 
Of 0 BOX of 10 


incorporates such features as 


"PIT lbetalde сач size to allow print densities upto 132 i | d S 

characters per liii Full forms handling capabilities and tractor ПС u e 

re шаны ДЫ "a alle o pos The E Tiger із cngincered Ui 4 

о асс either parallel ог R3232 aerial ASCII, 110/220V.50/60Hz. is d | t f C bl 
ааб 00 asta: ің тегтасе vanie 


195,00 plus shipping 


CONNECTORS (2%... аі . ap^ ЭШӘТЕПІ X10 SPECIRL 


Ime аш affen that Californta Digital ven- 


EM 4 haod Б, е il e 2 = d Fave inte ihe disi rsbution ef cotter pros 
plug ^ - у 2 ducts, lut we haver калт! ү солы” occ tite 
or M » ! GOLD : pem а prüdüch that appears se йр Ert we quat fuut teo uid ít 
emu lb v $o wir produci Jose. Chis is lhe будет N-I0 in Anufactured 
08255 female i to Dy the HB SH turntable company. Ге apace шие system will te= 
сиј contral any fight or sppitance wi your hami ur г ес. Con niad aig- 
1325 IMSAI/AL Al tala are 1ғапита ied fram the command comme ser your existing wiring. 16 K MI ЕЕ ivi сз а 
lmsai seider.1252.250 #295 3/4 7.50 Fran your Ged ur езжу chair ұсы cnn соти up to 16 different elecirirul dv» G HICSe SOUND 
Qiy ie. male hd. Ítwsal w/w .12Sceaters 64,95 3/113.00 vices inside aml agteide voyr home. Use the булі: X«10 to contre your COLOR ы RAP | 


ІП 105195115 Altalr aoldertall 140 row $5.95 1/315.00 meren, television or шту lle fiture en the premises. 
15 295 L73 105 SPECIALS The тым ағ wyatt їй Available th the (cllc equa: $ © 8 8 Mie. Sug. 


100 2.65 1.67 .95 | 22/44 Rim еугімі 156” 41,95 3745.00 Ultrasonic Master Cenipal Connie ss -asesan 4, 55 Wetail.... 
500 2.25 180 BS 25/50 solder tab .156" $1.09 3742.00 Hatters Operated Ultrusonir Гопіғойеғ.,.,....... res ar BS 31195 
ІК 191 1.31 13 36/72 wldaposi w/m.15& $195 3745.00 Appliance Мөде», Lamp Module or Wall Switch. } PLUS SHIPPING 


Authorized Distibutor 10 Pak 50+ | ; 
є 746-0 [B M soft Tormat. $39.00 $3. 50 E. к EYB OARD Pura E 
Scotch 740'2 Double side soft 65,00 — 6, 00 ASCII ENCODED я 
1 duct T41-0 Double density 53, 00 3 м - len - 
Dela Praducls lJas-0  Doubla/Doubie 70.00 8. SA800-R Floppy Disk Drive — M "n fci uias س‎ lg 
740-39 8" Hard sector 4n 00 d rhe most cost effective way to store dala proc- ! — ur пч 


734-tOK 10,16) 5 1/4"mink 39.00 . easing information, when random recall ia а "aix user gwüclrs 


ж 
Library case for апу above; Add $3. 00 prime factor. [he 54800 ia fully compatible рр ух 


831A Ола Cassette 5.50 with the ПВМ 3740 format, Write protect eir- E P A," А. *Single 5 volt 
DC100 Mini Cartridge 16. 00 cuitry, iow maintenance А Shugart quality. i = n | OR cod. қ 


DE 300 Data Cartrid 20. 00 
9200) Disk Cartridge 88. 30 $2121] €9 50 


MINIATURE 


he Что Л hinê * SwITCHES 


APPLE n ==) ^ с] 
| E^ A BRILLIANT M 
16k memory (8) 4116's oi | ш WHOSE TIME >5495 Ф : - your choice 


HAS COME 30 50 200 1k 
TT Rm D EAE E э | 5.98 iss 81.7168 
ліктен г.а. PME атады , SPOT Miniature Toggles 


нб иол ін simple. Anyone who has a 
ever changed a spark plug should be able .: 
to up-grade his microcomputer. н 
How can California Digital offer these D 


¥ س‎ = ж. ыг. "A uu = “алы Jm ла, в. + :چ‎ € ^ » 
memory up-grade seta at 25% below our competition? e ЧЫ m— — C m — ur m eun ia d TH08 CK QH-imoment ON! 


САК QN -HONE- OW 
7107 jb! ON-OFFCmnI.ON! 


Simple, we buy in volume, wholesale to dealera and کے ج ج‎ uud Ma E a r ¬ 7103 СК OW OFF ON 

zell the buie directly to owners af personal micro- Жос ent 25 rr و ااا‎ ee ae | Rotary 3P- 4-Po«. 

systems. These 16K dynamic memory circulta are 4 Á— M „= к жы md лыш тыш» : mart | Табаға 3P- $-Pes. 

factory prime and unconditionally guaranteed for onc чий aaa es m Push B (H.0.) $.39t2. 4/51 

full year. NOW, before you change your mind, ріск (ы қақы t Rast ihe cere ашк — i DIP Switch 

up the telephone and order your up-grade memory 2. Sree we m pa : ерніне edle 

from Culifornia Digital. Add $3 for TRS80 jumpers. "d TU t wet om cue e s гае 10 25 100 18 

2 міти B r + Vm adir n 5118109 37 53 

STATIC 1-31 32-99 100-3С -999 ІК» : —— = pe ь2119109 31-5 


211,02 150,5. 1.18 .99 .95 .90 .й5 
211,02 25015. 1.49 1.39 1.25 E 
2114 ІКк4 450 5.95 5.50 5,25 4, ‚5 
2114 tKx4 300 8.98 8.50 4.00 . 
4044 4х1 450 5.95 5.50 5.25 * = 
- ۴ % -— — | 
1044 4kx1 250 9.95 8,50 8,00 2 = TTET 
* 
6 


4045 1Kx4 450 8.95 8.50 8.00 еди 

ШЫ БШ М БШ Nu | 50. | Wire Wrap. Center 
SPECIAL CIRCUITS i Т: SOCKETS B 

2004 4 Mile. 34.88 AY5-1013A UART 4.95 i е- ң wire wrap low profile 

BOBDA CPU 8.85 Floppy Diac Controllers a ea. 25 50 аа 25 50 


5085 22.50 WD 1771 single D. 39. 95 I 17:16 15 энше v 
BOSU Intel IB bits. 85.00 WD 1781 Doubic D 65. 00 ` PORTABLE DATA ENTRY SYSTEM 


TAS 4900 18 big 48,95 Ұр 1781 D» DITO) + There nerd дм а terminals werr originally destgned for chain store (ventory сүп 37 36 35 18 17 16 $+ E "e 
trol and ofder entry systems. The Gperator cntera the qvitntory contro numbor, 38 37 36 19 18 17 = 
ете. wn band and зави priet. апе АП ot ерісе epe red "o sec 9 5 
i the rero the mam wary ая 9 е t pot г 
EPROMS 1-15 16-83 64- coupler md ali the recorded intorsnation tn raum ti ed back ta the талдар PE AE. 99 93 85 36 35 34 Bw 630 | 
. With a litthe wraquiation and at tho fiable «nt * hal be abl а | 
` e 4 ү 1т02А к 4,85 4. 30 4, 00 +з ELF pq ань атац with Me bn rhu ORE. 189 155 133 63 60 58 
"X ү 2708 at 9.85 9,50 8,00 АЦ ucità were бетача from arrvice in Forking condition, Original cosi $7. 500. WIRE OK} HOBSY WRAP-1n 
2118 59 16K 39.95 35,00 Each system. cames complete with: 5041. KYNAR WRAP mire wrapdstrip teal 


| Ma oF ay Tank ТІГІ riv rm! sR ger kaaa ІЗ acm f2} 
йй 27118 TI 24.88 20.00 dens aequi. ілігу herba eve emendi Geer эрши ry 1 500 1,000 11,000 $5545 


2 * • 1 .% - saa a әл ше, oat ries we 
Ls ш “ e t wem a tase! "i 
а 


alo as ty 


2532 85. 00 ТТЕ fuer: Chürgwt s Fuit Cecument al toes 35. $15. $105. 


(213)679-9001 


All moii: dise sold by C alifornin Dipital LS premium grade. 

Sorry, ho(C OD's. Orders аге shipped the same day, received. 
California residents add 6%. F oreign orders add, 10%, 

Crderm over 525, when accompanied by payment. are shipped 


at our expense. Otherwise, please add $2. 3 
sis BYTE February 1980 239 


Circle 204 on inquiry card. 


10МВу 


OPPI SYSTEMS DRIVE 
FL $3300 
gg 8” Siemens FDD120-8D 
: l All Siemens options in- 
cluded in this drive 5- 100 
may be configured hard DMA 
or soft and single or CONTROL 
double density, We find 
this to be an extremely 
reliable drive, $430.00 SOFT - 
Fully Shugart compatible. ARE: | ХО f эш 
54" BASF Magical Miniature Mini p 1 IT 
те oniy 2/3 the size of others SUPERDOS 1 (2.80) PERL $395.00 
is reliable and durable and quickly Single User, UNIX - Like 5 і 
gaining In poe iid b. АШ, File System, AND Totally 
customers ngie or ua ensity U ti ээ + " А 
4 pward Compatable From “ХХ/Х For the first time in something like 10 years, 
ES рық еді -- 4 ipee (What did you say, Digital Research??) a new STANDARD in removable media has 
arbell Controller may be ге- evolved, Selected by Datapoint, and others 
configured to control 54" drives PS: SUPERDOS-I runs ол the TRS-80, who have not yet Ei | this drive 15 
and includes short cabie for one and can transform it from a toy computer beautifully simple and easy, if not trivial to 
drive. KIT $179.00, ASM 5265, to а real business machine !!! maintain, 920kBy/sec, transfer rate, 3600 RPM 


but only $219 with purch. of 2 drives, 39 Ibs and only 125 Watts. 


4 Daisy VVheel Printers 
Аў ы Сите Sprint 3\45 


| Ба PRINTER (factory warr.) $1199.00 
”»” POWER SUPPLY (Boschert) $349.00 
(shown mounted on rear of printer) 


COMBINATION SPECIAL $1699.00 


Cable Kits For 8” Drives with 
10" 60 cond, cable and conn 
ectors, Also power cable and 
connectors, Flat cable assem 

if you wish, For one drive 
27.50, two 33.95, three 38.95 


Cabte Kits for 5%" Drives as above, but 34 
cond. For one drive 24,85, two 29.95. 


PM “Power One" Model CP206 

FU um Power Supply adequate for » 
, ., atleast two drives, 2.BA/24V N 

( £ E 2.5A/5V, 0,5A/-5V beautiful 


ucc Mila DATA DISPLAY MONITORS | 
a Used 12” Sylvania mon- 
CABINETS for FDD120 and itors, Composite Video, 


| BO1R drives, or СР206 supply. Несі rolabs pos LO e 


Matte finish in mar resistant 


gint and stack- anti-glare tube $119.00 
س کس‎ P 29.95 POB 6721, Stanford, CA 94305 New P4, 109.00, used 
415-321-5601 800-227-8266 P4 79.00. 
Telex: 345567 (Electroiab Pla) U-fix model, 10/$300.00 
DISKETTES Visa MC Ат. Exp. ы 


(3M, МАХ, BASF, 

Georgia Magnetics, 

& Victor Borge) 

8" $9.0 
= 5и" $29,95/10 

32K - $490. 00 16K - $290.00 

NEWII — CHRISLIN 64K Dynamic RAM $750.00 


(Showing Amazing Similarity to Tarbell's unit) 
(16K Shown in photo) 


“OEM STYLE” as above, 
will fit any case, (Both 
versions serviced by quali- 
fied tech). [dentical to 
above but subtract $12,00 


Doppler Motion Sensor 


dy $ 
eM 


, a T s 
| ae Geer a the: без к ШІ: LT |74 (far New L Intrusion Detector 
Амды: ерен. — Les apes | =т e е - Extremely effective microwave 


motion detector for detecting 
unwanted visitors Ignores mice 
and other non-larcenous creatures, 
Operates оп 12VDC or from small 


ESAT 2ООВ 


BI-LINGUAL 80x24 


росс ма с АР — БЕ 1 a 
ENT a c m f Несі, O i 
ша ЕР! 3 E abs RD Адыш relay, Шашы cad A control 
nte Oort itch ht 
Scrolling, fuil cursor bell, ennunciators Will MS THROUGH 
32K - $549.00 16K- $349.00 8x8 matrix, 110- 19,200 FCU ال‎ m ва АН code 


t baud, Dual Font Appli- "t An оп outside lights to help invited 
*BACK TO SCHOOL" cations. Arabic & Hebrew, P. guests, and to intimidate un- 
Multilingual Data Entry дт Qs, $159.00 


К EY BOAR D S PEC IAL Sitch Drawing, Music, & Water Repellent Cover 524,95 
7  —m. SOCKET SPECIAL 


ЕЛЕС i 
im aueh c 
Е 

- BL ук 


Won't Let Go” 


Low Profile 
Solder Tail 


igni ipm (ah Conn 


CHERRY "PRO" Keyboard $i 19.00 à те быы. Gag ы баа ы аргу "TI. i " 
ы те 9:111 81 а П. йиш! т ныр В pene ME а * 
Streamlined Custom Enclosure $34,95 chest in шегіп на Ub те? dd 1 CENT/ Pin !! (0.75/1 000 s) 


BOTH ONLY $124,95 ИНИН тан ЕЧ ШЕН EST 8 14 16 18 20 22 24 28 40 
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CP/M* Source Code - FREE! when you purchase ""OS-1" 


Electrolabs' new operating system for the Z-80 designed to have exactly 
the appearance of UNIX**, including virtual 1/0, “set TTY”, a tree and a 
shell, filters and pipes PLUS total compatability with CP/M software! 


Е 
() 9 5 1 FEATURES 


VIRTUAL I/O - copy with a single command between floppy and hard 
disk, or from TTY to printer to tape to disk... etc., etc. 

No messy 1/О routines to write, & no awkward transfers. 
SECURITY - 9 modes of file protection, user and login protection. 
MULTI-USER - up to 256 passwords. (non-simultaneous users) 
16MBy FILE SIZE - but no limit to no. of directories per device, thus 

allowing EASY implementation of gigantic storage devices. 
"SET TTY” - for printer or crt: tabs, page width, buffer, cursor, UC/LC, 

fants, formfeed, arbitrary control characters etc., etc. 
“LOGIN” - automatically executes user selected programs and "set TTY”. 
OCCUPIES 12KBy - only 50% larger than CP/M, but 500% more features. 
CP/M & CDOS COMPATABLE - your library is guaranteed to run! 


(Because OS-1 is truly a comprehensive 
“OS”, and not merely a file handling 
"DOS" we have changed the name 
from "Superdos" to 05-1”) 


* (Naturally, we are not giving away the version of CP/M written by 
Digital Research, Please pardon our pun, but they might object 
What we ARE giving you is a greatly enhanced version of CP/M 
which resides on OS-1, and allows the user of OS-1 to run any and 
all of his programs, packages or system utilities which are already 
running оп CP/M, We give you the source code at no charge so 
that you may modify any part of tha CP/M to suit your own sys 
tem requirements. At no charge, you also receive the enhancement 
allowing АМЕВу files instead of 256K.) 


0S-1 (with debugger, linker and screen oriented editor $199.00 
Update service, per үеаг....................... 29.00 
Symbolic Debugger........................... 150.00 
MACRO-Assembler (Creates relocatable code) ...... 150.00 
ЧЕ” инек —M ЛЫН 


FORTRAN болтшіег......................... 100.00 
BASIC Compiler (very 1850).................... 350.00 


18 
Р енча amt Б , ; Р | 
ccr Fred у = А 
Li ۴ ва Кр . ^" PUE же | 
ты 4-7. аена ит Е 
Ы: bie "+ 
ң : * Fas FR ыы. 
ES жш: Т r 
L i i = - 
s i. --- 1 
mr - s 


БЕТТЕ High Resolution " 480x512 
ч "I" for B&W and Color Imaging and Graphics 


Light pen, A-D, D-A, TV synchro (needs no time base 
correction or adjustment with anything between ran- 
dom interface & NTSC commercial standard). T.V. 
single frame grabber ('snapshot''). Up to 1 Byte of at 
tributions per pixel. 


151-100 & S-100 applied to: 


Graphic Presentation — such as computer generated animation & other 
raphic displays up to 256 colors & up to 256 b&w gray scales, Image 
nalysis — using built-in FRAME GRABBER, for medical image en- 
hancement, contour analysis, & pattern recognition, Commercial TV 
Tilting & Advertising — using synchronization capability. Interactive 
graphics — using light pen accessory. 


BASIC CONFIGURATION — 
(,51-11 81995, S-100 $1265, 
For TRS-BO/Exidy Add $595,00 
includes: Data Board - 32K (480 

x 512 x 1 pixel) D-A 16 level video 
generator. Video Synchronization 
Circultry. Address Control & Tim 
ing Board, 


FEATURES — High speed. DMA 
оғ ZK By window memory mapped interface, 
Fukt NTSC commercial color capability. Low 
power consumption, Excellent Software 
Options — Accessories — Software 

Options Include: light pen, auxilllary outputs, 
text mode, memory and much more, Acces 
sories include: b&w and color cameras and 
monitors, Software: “Plot 2D or 3D, 
"Tilting", "Contour", “Image Enhance- 
ment’, "Vector Curve Generation", | 


Call for price and details 


Pardi Ue ime GP pes лас атана 
— = — | 
ПЫ 


*CPM and **UNIX 


trademarks of Olgital Research and Western Electric respectively, | 


Circle 206 on inquiry card. 
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Sizes 


PAPER TIGER 


IDS MODEL 440 
— B Software Selectable Character 


— Parallel & Serial Interface 

— 98 ASCII Character set, upper 
& Lower case 

— Forms length control 

— Tractor Feed $995.00 

Graphics option with 2K CRT 
screen buffer add $199.00 


DYNAMIC DEVICES MODEM 


— Acoustically coupled modem 


assembly set 


— Asynchrous 0-300 Baud 
— Switchable originate or answer 


modes 
— Operates full or half duplex 
mode 
— 15 minute assembly $149.95 
NEW YEAR'S IC SPECTACULAR  TMS2716 19.00 
2732 95.00 
(While Supply Lasts) m feet outs) 2,00 CPU 
16 f 
MEMORY & EPROM setofB, 16) р 1802CD | 619.05 
2114- $ 3.00 5204 4.95 6502 6.25 
2114-2 6.99 2708 8.95 2-80 9.95 
Pd411 2.50 2516 35.00 e b 
0 " 
2107 {pull outs) 2.00 2716 35,00 8080 2n 
8741 79.00 
ELECTROLABS FLOPPY CONTROLLERS 
POB 6721 Stanford, CA 94305 ША. c 
415-321-5601 800-227-8266 Pd372 39.00 


Telex: 345567 (Electrolab Pla) | 


Electr 


FEATURES: 
+ 


Brown-Qut Proof 

Line Frequency indiTferent 
Very Low EMI 

U.L. Approved 

20 KHz 

High Efficiency 


| Soft Start 


Extremely Lightweight 
Open Frame Design 
Short Circuit and 

OV Protection 


20,000 Hour MTBF 


(MIL 2178) 

Adaptable to Un-Inter- 
ruptabie Power ap- 
plications, 

and 

Low Cost!! (just look at 

DEC's price) 


MISCELLANEOUS (CALL US!!) 


LSI-11/23 * 


And Hard Disks 


ч 
шо ЁЁ д 


Electroldbs “< 
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МАТСНМАКЕН TECHNOLOGY 


DISK 
" ІМ!!! 


For those who wish to avoid the Em 


aggravation, fussing, irritation, an- 
noyance etc., of assembling your 
own subsystem, plug in and GO!!! 


APPLE 


FEATURES: 
— 28" Floppy DISK DRIVES (Single Sided) 

— Color Coordinated Cabinet with Power Supply 
— Expanded version of APPLE-DOS 

— Single Density Disk Controller 

— Full Cabling, Connectors + Documentation 

— Assembled and Tested 
— Plug In and GO!!! 


$1695,00 


OPTIONS: 
— 28” Double Sided Drives (In place of Single Sided} 
$2395.00 


— 16K Internal Memory Expansion Kit 69.00 


PET 


Prices and specifications same as for APPLE except 
PET Operates via PET-DOS 


TRS-80 


Prices and specifications same as for SORCERER with 


following exceptions: 

— Expansion Interface necessary 

— Space for up to 48K plug-in dynamic memory on 
Controller Card 


— Software package as above $ 995.00 


TURNKEY DISK SUBSYSTEMS — — 


 SORCERER 
Vv TRS-80 
Т APPLE 
и“ PB 
и“ РЕТ 


SORCERER 


FEATURES: 

- 2 8” Single Sided Floppy Disk Drives 

— Single and/or Double Density 

— Color Coordinated Cabinet with Power Supply 

— Full RS-232 Interface 

— OS-1 Disk Operating System (Fully CP/M 
compatible) CP/M is a registered trademark of Digital Research 

— Full Cabling, Connectors + Documentation 

— Assembled and Tested 

— Опе 5-100 Slot available for Memory Expansion 


— Plug In and GO!!! $2195.00 

OPTIONS: 

— 28" Double Sided Drives (In piace of Single Sided) 
$2845.00 


— 32K Dynamic RAM Memory Board, Assembled 
and Tested % 299.00 
— 16K Dynamic RAM Internal Memory Expansion Kit 
% 69.00 
— Deluxe Business Software package includes: 
C BASIC 
WORD PROCESSING SOFTWARE 
INTERACTIVE "Big 4”: 
General Ledger, Accts. Payable, Accts. Rec. 
and Payroll $ 695.00 
— 10 MBY Removeable Hard Disk — Call for Details 


ANOTHER Fine Product brought to you exclusively by the folks at: 


In California: 415-321-5601 
Outside Cal: 800-227-8266 


Hectrolabs 


Worldwide: 
TLX: 345567 Electrolabs PLA 


РОВ 6/21, Stanford, Ca. 94305 
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REED RELAY 
8.15 VOLT D.C. — Narmalhy (pen 
CONTACTS: 1 Amp Ман басп 2 Amps Max С 
BODY SIZE: Aparix, t inch fang *» бытын = 
БРТ 1500 onm сай) 3.P.5 T. 750 ohm coil 
کا‎ Ез وج‎ 
each anch 
O.P.S.T. 1200 ohm сон 
51.30 


aach 
LARADE QUANTITIES AVAILABLE 


TANTALUM CAP5 | 22/44 EDGEBOARD COMNECTOR 
* 1 MED A VDC 209» TIN SOLDERTAIL ,155" a 200" 
L 
Shor 11 00 LARGE QUANTITIES AVAILABLE 
Lege Guantines Ағайша $1.35 each 30 lor $12.50 


`a HOUSE MARKED 
WAVE |(z——2.-2 DARLINGTON 
BRIDGE OX TRANSISTOR 


RECTIFIER 
{8 Ampe 5D Yata 


150 
д ру 155 Write 

ach Simia ic ыма PHP 
21or$1.00| " un Si mapr pe MISMI MPN 


s 
oly NPH ar PHP 10 tor $12,50 


ALL ELECTRONICS CORP. 


905 $, Varmonl Ате. = Los Angsles, Cailti. 90008 
DEPT. ВҮ-1 {213} 380-8000 TERMS 
* Quantities Limited 
STORE & WAREHOUSE HOURS » Min. Order $10 00 
Mon. - Fri. Saturday » Add $1 $0 


А А Shipping USA 
BAM-5PM 10 AM -3 PM M x 


SEND FOR OUR FREE CATALOG - ramet shipping 


Circle 208 on inquiry card. 


8" DISK CONTROLLER 


APPLE DOS COMPATIBLE 
* DOUBLES APPLE II” STORAGE 
* SHUGART 800/801 COMPATIBLE 
• STANDARD ІВМ" 3740 FORMAT 
* CPIM” UCSD PASCAL” CAPABILITY 
Available at your local APPLE Dealer. 5400. 


SORRENTO VALLEY ASSOCIATES 
SVA 11722 SORRENTO VALLEY BD. 
SAN DIEGO, СА 82121 


Circle 211 on inquiry card. 


TRS-8O, РЕТ, 
APPLE, 
SORCERER 
Hardware/Sottware 
systems 


Available Now: 
ШНАМ INTERFACE -- including 
the most sophisticated RTTY 
systems money can buy. 
BSaudot and ASCH printer inter- 
faces. 
MElectra Sketch’ , ANIMATION 
GRAPHICS Compiler. 


% eite огеш far free ratalog 


ALACROTRONICS, inc. 
1125 М. Golden State Blvd. 
Suite G (A) Turlock, CA. 95380 
(209) 634-8888/667-2888 


We are experiencing telephone dilficulties, 
please keep trying 


Сігсін 214 on inquiry card. 


MICROLEASE! 


A unique nationwide leasing 
program designed to facilitate 
the purchase and sale of com- 
puters and peripherals. 


| Whether you are buying or sell- 


ing, MICROLEASE is your best 
leasing choice. 


Excellent Rates. Fast Service 
by Computer Professionals. 


EVERGREEN 


22 Concord Avenue 
Cambridge, MA 02138 
(617) 868-3425 


Circle 209 on Inquiry card. 


FLOPPY DISK 
REPAIR 


Кс со С СОУ 

e PerSci, Shugart 
Apple 

e Quick Turnaround 

e Reasonable prices 


ғ ^ n. Sí т ы Мы — "Ы r a, - 
42. =a {== Ф: ии» Ф E aam 54 
a DP, e ر اکر‎ ==” д, Pe ФР, 


Computer Service Center 
1023 N. LaBrea 
Hollywood, CA 90038 
213-851-2226 


Circle 212 on inquiry card. 


HOW CAN I GROW 
B TREES? 


ORDER MICRO B +“ 


e Get fast insertion, retrieval 
and deletion of index entries. 


* Never need to reorganize 
your index; no matter how 
often it is updated. 


MICRO B+ SOURCE CODE 5195 
MICRO B+ DEMO pisk 525 
SHIPPING 52 USA. $5 FOREIGN 


Available in 8" format for CBASIC-II 
and MICROSOFT Basic Version 5. 


2606 Johnson Drive 
FAIR ( О Columbia, Мо. 65201 
314-445-3304 


Check/VISA/Mastercharge 


Circle 215 on inquiry card. 


16 K RAMS & RAM CONTROLLERS 


18 K X 1 DYNAMIC RAMS uarie 
a 200 NSEC АССЕ55/075 NSEC CYCLE TIMES 
* 16 PIN/TTL COMPATIBLE 
* ALL CHIPS BURNED IN AND FULLY TESTED 
» PRICE WITH DATA SHEET 
$58 Q0 IN ОТҮ OF B/THAT'S 5850 EACH 


SSS SS Г a cl 
6800/5502 64K BYTE НАМ & CONTROLLER SET 
MAKE GIK BYTE MEMORY FOR YOUR 6800 OR 6502 
THIS SET INCLUDES 


* 32 М5Қ 3116-3, 16K X | 200 NSEC RAMS 
e 1 МСБО MEMORY CONTROLLER 
+ 1 МГ2242А MEMORY ADDRESS MULTIPLEXER 
ANO COUNTER 
» DATA & APPLICATION SHEETS PARTS TESTED 
AND GUARANTEED 
5 


295 00 PER SET 


EXE a E sg 
DYNAMIC MEMORY CONTROLLER uc. 
e GENERATES RAS/CAS А REFRESH TIMING FÜR 
тёк TO бїк BYTE MEMORIES 
е PRICE WITH DATE SHEET 51335 EACH 


А4] 
MEMORY ADDRESS MUX/COUNTER мезгазар 
a МОХ ADDRESS & REFRESH COUNTER FOR HEK TO 
64K BYTE MEMORIES 
a PRICE WITH DATA SHEET 512 50 EACH 


QUARTITT DISCOUNTS АТАП ABRE 
Mi UROLMS PUSIFAM US FUNDS OW UCTERNRTID TAI 
ORDERS CHECA DH MüNTI ORDA (SA SA ML ДЫП AC 
CIFTED SEND ACCU NO EKPIHATHIN CATE А INPERBANR 
ий WAIM SIGNED ПІШІН CAL RESIDENTS PLEASE 200 
GS SALES ТАК PHONE DRDIRS 1712: 5324460 


MEASUREMENT SYSTEMS & CONTROLS, ue: 
MEMUAT DEVICES [kii 
BE! NONTH MAIN $1. ORAM СА 32568 


Circle 210 on inquiry card. 


SPRINT 68 
MICROCOMPUTER 


CONTROL COMPUTER 
DEVELOPMENT SYSTEM 
6800 МРИ, serial 1/0, 48K RAM, dual 8" 

drives, WIZRD multitasking DOS, 
Editor, Assembier, 12K BASIC all for 
$3995. 
SOFTWARE OPTIONS 
C compiler, PL/W compiler, PASCAL 
HARDWARE OPTIONS 
EROM Programmer, analog 1/0, parallel 
1/0, 488 GPIB 


WINTEK | Corp 


1801 South Sireet 
Lafayetie, IN 47904 
Phone: (317) 742-6428 


Circle 213 on Inquiry card. 


CASSETTE 
DUPLICATION 


TRS-80 (I & П). PET, APPLE, KIM, ATARI 


Quality software duplication is more 
than copying cassettes. Microsette du- 
plication uses a proprietary high speed 
duplicator designed specifically for 
computer program duplication. The fin- 
ished products are of consistent quality, 
quaranteed to load. Minimum order is 
100 with discounts for higher quanti- 
ties. Call (415) 968-1604 for details. 


MICROSETTE CO. 
475 Ellis Street 
Mt. View, СА 94043 


Circle 216 on Inquiry card. 


SH? DON 
SHMDIN 
SHT402N 
SH7400N 
SN74D4M 
SNTAQSN 
SHTA0GN 
SN74D?N 
SNTÀQRN 
SHMI 
SN74 IG 
SN7411N 
SW74t2N 
SN74 118 
SN?414N 
SN7415N 
STAN 
SH FAZON 
сини 
5974229 
5H7423N 
5N7425N 
SNT425N 
мүн 
SNTH29N 
SN7430 
SNT432N 
SN7437N 
5N74)88 
SH7433N 
5М744099 
ЭТ” 
5924429 
$N744)8 
ІШТІ, 
SN T44SN 
SN7445N 
5М741479 
ENFAN 
587450N 
5N7451N 
5N7453N 
5H7454N 
SN1453^ 
SN60N 
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7400 TTL 


SNT470N -29 
SNTA72N 29 
SHPATIN 
SNTATAN 
5М747954 
SH7ATEN 
SN74?9N 
SHT4BON 
SN?4B2N 
SNTAD3N 
SNTAASN 
оңған 
SN7AB9N 
SN 7400N 
SN7491N 
SH7492N 
SNIN 
SN7494H 
SNIA9SN 
5H96N 
$N7497N 
5N74100N 
54741079 
5М741090 
59741164 
59741210 
54741229 
54741230 
54741259 
5М741269 
55741324 
50741369 
5М741410 
65741429 
5741439 
5474144 
55741459 
5474147 
59741464 
59741509 
59741510 
5974152 
SNTA153N 
54741949 
SW74155N 
SN74156N 
SNTA15TN 
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74 LSOOTTL 


741547 
7415651 
74854 
745% 
74871 
74574 
740575 


BYTE February 1980 


МНН 


59741509 
SNT4161N 
SN74162N 
SN7A1E3N 
SN?7A164N 
SN74165N 
SN74165N 
5N74167H 
SR74170N 
$H74172N 
5874173N 
£N74174N 
54741754 
50741764 
5N74177N 
59741799 
99741909 
58741818 
5М74102М 
5М24184М 
$474185Н4 
59741955 
EN74 1808 
64741908 
$N74191N 
50741929 
$N74193N 
$874194N 
50741954 


MC14419 
MC1433 
MC14506 
MC507 
MC14582 


7415138 
745139 
7415181 
7415355 
241515? 
7415150 
1415161 
1415162 
7415162 
7415164 
7415175 
1415181 


74.5570 
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(4 Cromemco 


Cromamco's BK BYTESAVER® card providi 
а built-in programmer lor tha popular 2708 
PROM and has the capacity fora full BK byter al 
PROM mamory storage. The BYTESAVER Э || 
also offers a number of new Ieatures including 
convenient switch selection of board address 
and Cromemco’s powerful mamory bank 
selection. The BYTESAVER? 11 it «rambled 
and tested (Model AK BS-W) for $245. 


DISCRETE LEDS 


. | n 


Bytesaver Il 


Матегу Capacity: BK bytes 

Mamery Type: 2708 PROM w equivalant 
Memory Accea Time: 450 nsnozecands 

Welt Sistes at 2MHz: none required 

Жап States т ФИН: one per machine cycle 
Bus: 5-100 

Power Requirement: +BY Ф 08A 
*18V 80,44 
-18V $0.2A 
Oparating Environmant: 0-БЕ°С, 


8KBS-W....$ 245.0 00 


TIMEX T100! 


200 din. LIQUID CRYSTAL DISPLAY 
XCS58H rad Sigi 128" іш. CLASS 1 
eM green P t MR red Үн MELO EFFECT 
ow reer 
XC556C clear 481 — XC208Y Lad 431 
.200" dia 105° dis. 
Х0224 red 5/5! xz rad Б 
XC22G grean 4M Х65%0 green "^T 
XC22Y yellow 481 урпу yellow А 
170 dia. XCS28C Сан 4S 4 DIQIT - 5" CHARACTERS 
red AjSt а THREE ENUNCIATORS 
08S" dia. xm es е. - 2,00" X 1.20" PACK AGE 
MVS) — ted 881 YEG ! 1 i51 INCLUDES CONNECTOR 
INFRA-RED СЕО Суту vekw — 4$) | 71001-Trinsmintive $7.95 
ИНС char 4/51 T1001A-Baflectire 0.25 


1/4^x174^x1/16" Па! 
5/$1 


= 


TYPE POLARITY HT PERE 
MAN 1 Anoda-red Fri] PE d 
MAN 2 5a 7 001 Малх:геї жю 445 
MAN 3 Coremon Cathode єй 125 ^2 
БАН 4 Gammon Cymode ad IBF 1% 
MAN IG Common Angds-grean ж 1,25 
MAN TY Common Агов чуве ж E 
MAN 72 Common Алофе-ге1 ku .5 
MAN 74 Common Cathode ced хы 1.25 
MAN 82 Сагат Ande "күйіну %ж ig 
MAH М Common Cathade -yeya 525 " 
МАМ 3620 Common Anode ‘Dra 3x ah 
МНЕ» Сонын Amodei ті Ха @ 
MAN 3540 Сото Cathode-qrenge 300 ж 
MAN 4518 Comman Ana -wanga and m 
MAN 4MD — Common Cathods-orange un 9 
MAN 4710 Common Anode-ted 100 b. 
МАН 4730 — Comman Aneda-red + 1 ы] 9 
МАМ А740 Comm Cathode-red 100 э 
MAN 4&10 n E 
MAN 4840 — Comunon Cathoda-yalow un E 
МАН 6610 — Commen Ane ong. DÛ DÛ 560 n. 
MAN GEJO Comman Ancde-omnga =! 55] H 

ا 4“ 

Set i| 

550 E. 

550 т 

ыз E 


CA3082N 200 
TA 1.60 
САЗЫ 
CA3049H 


u— 2 а а J u 2549 50-10) 
ра t 15 i pm ` j j 
Mole 2 19 14 m CN pai H гі % 
18 pin LP n n 2D - 78 pn PF — 4$ үт A3 
15 pia LP 2 % " Mone 0 25 58 
Юю M R 3) SOLOERTAIL STANDARD (TIN) & pnlF 42 e б 
мес $27 қ n 28 pa ST 5 9 90 n 
ва? у N % ЕО TA » n sr 1% 8 14 
зей % 2 x 40 pin ST 1.50 18 1.30 
ni 5 4 ғ sOLDERTAIL STANDARD (GOLD) 
Ban SG $3 2? м 24 pin SG 6 70 в ы 
une в > 5 A CHO EE ME" 
16 pin SG 3 35 3 = 0 pasG 1.65 140 128 
10 ра 56 52 47 4j paso 1.78 ә 16 
Spnww $39 35 at WIRE WRAP SOCKETS 
ESS à j gums ame $ gj 
6 pin WW 42 шқ, 28 pin WW 140 1.2 1,9 
со ШЕШ EIS 1s 19 
E 0 pa WW 175 55 14 


CALCULATOR 
CHIPS/DRIVERS 


1/4 WATT RESISTOR ASSORTMENTS - 


POLARITY HT PRICE 
MAH EF Common Anode-md = 1 560 et 
МАН già) — Common Cathode-ted-D D 550 п 
МАН #750 — Common Cathoda-red = t E E | 
МАҢ 6700 Common Алб? 59 ж 
WAH BIB) — Common Catbode-red E % 
Fr Comman Ларін = 1 300 99 
DLTH Common Calhods-md M0 90 
Ал? Camimona Ауд, 300 99 
0.22% Common Carhede- ned 500 1.44 
HETH Carmen Agode-red кі 1.25 
DLFAE Comman Алб п = 3 60 1.49 
Dita? боттап Annda-reg ж y 49 
[4 748 Cormon Cartaxda-red + 1 530 15.1 
nire Common Carhoda-rad E] IE] 
112138 Common Сабе - nt тю 3$ 
FHOTO Common Cathode 250 А: | 
ҒН0355 Comman Cathode t 1 357 am 
Has Common Сат 187 75 
HDG Common Camoda НОО Eu ЕЙ 
FNDSO? Comme Ати (FDS! h 500 a 
27730) — Common Anode-ted 300 99 
HOSP-3400 Common Andere воо 158 
НВЕРХНИЯ Common Сабын niri NE 15 
82-708 e 7 sgl. Dgt-PHOP б) uw 
И-ТИН — 47 Sp! Disi HOF eo] ^ 
МИОЛМЫ — Üverrange character {=1} іш 
43751 Des-Haxadecimat ӨЙ 


bi 

= 

5 

% 
PETITES 
ЕЗІЛЕ 


пайы — 42008 bS на IB OHM 37 DHM 
ASST. 1 $a OAM JUHM 19088 агоны 5 оны sores $1.75 
tp (Hh BP UM 100 DHM орны зы оны 
ASST. 2 Sar WOOKM 270 OHM FAD OHM 230 OHM 390 Ped seres 1.75 
470 OAM 560 OHM BAN DHM Ji OMY т 
ASST. 3 зея ON ЕТ NS LE 2,a 50 РСЗ 1.75 
1.38 3.9 tK 3,54 5 
ASST.4 Sa Ox их im 15 tı seras 1.75 
3 2” 11% уж 178 
ASST. 5 Sea Ук $28 1005. 12 50 РСЗ 1.75 
+ Siar Hi 2 FE 1104 
ASST.G зә iM к б m» ers 1.75 
м 1,2M [N- bala 1 эя 
ASST.7 зы LM Ым 19 ам sre 1.75 
ASST. aA Includes Resistor Assortments 1-7 (350. pcs.) $9.95 ea. 


$10.00 Min. Ordar — U.S. Funds Only Spac Sheets — 25é 
Calif. Rasidants Add 6% Sales Там 1990 Catalog Availabla — Send 616 stump 
Postage -- Add 5% plus $7 іптигапсе {if desired) 
ЕЕ ктт: т |у 
1900 об ameco „сом 
CA ELECTRONICS (415) 592-8097 
MAIL ORDER ELECTRONICS — WORLDWIDE 


1355 SHOREWAY ROAD, BELMONT, CA 94002 


ADVERTISED PRICES GOOD THRU FEBRUARY 


TELEPHONE/KEYBDARD CHIPS 


Push Button Telephone Dialer 
Repertory Mattor 

CMOS Clock Gonarator 
Kayhoard Encoder E E 


311,53 


> 
ae 


Bee (pasen bass 


Keyboard Encoder (16 keys 
Keyboard Encoder (16 kays 
Keyboard Encoder (20 kays 


ICM CHIPS 
S CES Bape 
mer 
Os г Control 
Seven Decade PER 
Clack Generator 


NMOS READ ONLY MEMORIES 
128 X 9 X 7 ASCH Shifted with Greek 
128 X 9 X ? Math Symbol & Pictures 
128 X 9 X 7 Alpha Control Char Gen 


MISCELLANEOUS 
Quad Low Noise bi-let Ор Amp 
Switching Regulator 


UM die dt 


жы} —% m 
E 


مه 


tr د چ‎ AB ра 
RERRASERERISS 


10 
Hi-Speed Divide 1011 Prescalet 
ee Darkngton Opto-isclatar 
on Octave Freq. Generator 
hz 2-phase MOS clock driver 
27: red тшт. display w/integ. logic chip 


83 4% Digit OPH Logic Block (Spe 7 
с DIO cis 

LD110/111 3% Digit A/D Converter Set 

MC1A33P 3% Digit A/D Converter 


LITRONIX 180-117 1 
Photo Transistor Oplo-IsolMor 
(Sams әз МСТ 2 or 4N25) 


Б. 
= @ 


SN 76477 
SOUNO GENERATOR 
qued t Sounds 

Low Power - rammalla 
494 each 


$3.95 each | 
TV GAME CHIP AND CRYSTAL 


AY-3-8500-1 and 3. 01 MHZ Crystal (Chip & Crystal 
, 6 games and select angles, etc. 


EXAR 


JE2206KB 19.95 
XR1800 3.20 


SLRSBSES 
raum, PASE poer E Natr. 
Tin GOD CRÓR CR OR E CE DR 


EI 
wo 
, 


100 РІН t АМР 


ТҮР ин w PARE — (44003 «PIV A — 12/000 
19746 эз 0m алт TNADOM 400 РГУ АМР 121.00 
1N751 85% 400m at OO Ti — EQU PIV 1 ARP НТ ot 
16752 55 400m at 00 1М400656 BO Pay АМР "yi eo 


1000 Pry I АМР 


28 101143 А 
ные 2 40m ет HHA ТОСОР 35 AMP 110 
INA 150 тт án ün 141185 — 15D PV FS АМР t70 
180 10mm 4100 ІНІМЕ — 200 PIV 35 AMP LAŬ 
£0 PIV 1 АМР Wt OG 1M1188.— 400 Puv 35 АМР 


SCR AND FW BRIDGE RECTIFIERS 


hi 15A íi. AOV SCR[2N HHT HE 
сым ЗА ФОУ SCR 1% 
ж 144A & ХОУ SCA E 
12А @ УМ Pat BRIDGE REC 145 

Pw SRIDGE REC. 


12А te 200¥ 


BuodsSsBHE 


33 
* = EI TANTALUMS 150001 CAPACITORS 


4$ 2.2/38V 
28 3 325% 
28 4705 
3. 6 8:254 
78 15:24Ұ 
28 


bprzübLb 3532 sees 


AV 
MINIATURE ашыту € ECTROLTTIC CAPACITOAS 
Axis! Land 


vc Continuity Tester and Flashlight 


Convenient versatile tool for quickly 
checking continuity of dead circuits, 
switches, appliances, cords, fuses, 
motors, control equipment, coils 
and panel boards. Also tests cir- 
cuits for low-resistanca shorts and 
helps identify wires in multi-wire 
cables. Dozens of other uses, Plus 
the added convenience of a handy, 
durable flashlight. Uses two AA size 
penlight batteries (not furnished). 
insulated clip prevants secidental 
НЫ. to csse. Alligator clip has 
48” lead with plug. 
RT300 RURBH OPE EKER HO RHE RE REED $7.95 


С E CONTINENTAL SPECIALTIES 
Logic Monitor 


The Logic Monl- 
Тағ allows you to 
check fogic шун 
ол all 36 pins of 
any RTL, HTL, 
TTL, or CMOS 
беге. It has а typ- 
ical input impedance of 
100K ahms and weighs a 
тоға З оз, (85 grams), It has 
an input volt. range af 4V to 15V 
and draws a max. of 100mA€10V 


LM-1............$70.00 


ШН 
Ш [7 

16-PIN CLIP РС-16 .... 5 475 

24.PIN CLIP PC-24 .... 510.00 

0777777, 40-РІМ CLIP PC-40 ..,, $16.00 


Proto Clips 


14-РІМ CLIP PC-14 .... % 4.50 


Proto Boards 


POG ...,..... $17.85 
PB-100 . Bow Oh BOX oc 19.85 
PB-101........ 22.85 
PB-102. s turk 26.95 
PB-103........ 44,95 
PB-104 po oO" Go E do" 56,95 
PB-203 т коз hb dB э ov 99.95 
PB-203A. * > от ж 155.00 
P8-203A-Kit ... 131.00 


Jumbo 6-Digit Clock Kit 


e Four .6ló" ht. and lwo . XI" nt. 
common anode displays 

ж Uses ММ5ЈИ clock chip 

а Switches for hours, minutes and hold funclions 

* Hours easily viewable to Xi foal 

а Simulatod walnut casa 

а lI5 SAC operation 

* 12 or 24 hour apuraliun 

a inciudas an components, caso and wall transformer 

а Siza: 6% x Jha и 1% 


JE747 ..............$29.95 


eBright .300 ht. comm. cath- 
ode display 

ө Uses 14215374 clock chip 

Switches tor hours, minutes 
ond hoid гласот 

Stirs, базу viewabla to 20 ft. 

a Sunulated walnut case 

e115 VAC operation 


912 or 24 hr. oporation 
JE 701 tinci. all compononts; cose & 
wall transtormer 


a Sizo 6% x Э 1787 x 1X" 


6-Digit Clock Kit 919.95 
Regulated Power Supply 


Uses LM309K. Heat sink "ж \- 
provided. PC board соп. = Ба” 
struction, Provides a solid = 
1 amp  $ volts. Can supply up 
i0 *5V, 29V and :12V with 
JE205 Adapter, Includes compo- 
nents, hardware and instructions, 
Size: 3%" x 6" x 2"H 


JE200........$14.95 


ADAPTER BOARD 
—Adapts to JE200 — 
%5М, *9V and :12У 


DC/DC converter with *5V input. Toriodal hi- 
speed switching XMFR. Short circuit protection. 
PC board construction, Piggy-back to JE 200 
board. Size: 34" x 2" x 9/16"H 


JE205 ...............812.95 


Circle 217 on inquiry card. 


MICROPROCESSOR COMPONENTS 


к. г-на SUPPORT DEVILES adn MICROPRÜCESNOR MANUALS 
8712 8-0 ігри лил 5 ШЕР ер 
6214 Pnorily interrupt Control 6 еч a "res ai 
1216 Bi-Darecbonal биз Driver 349 * User Manual 00 
8224 Cloth Себе. Dover 3,95 RON $ 
AR o, MI Bus Dever 32 2912140} Churacior Generator{enper cise) $9.95 
юм System CONS 5% 2943021) — Character Gecevalor{tower cosa} 9.26 
8251 Prog Comm 10 (USAAT) 7.95 MM агу tns 10.85 
i251 Prog imersa! Timar 4% s Only Memary 195 
i55 Prog Fenah 10 (PRY 7.6 миз 
ие Prog LMA Contra! 15 
8253 Prog lstrrupt Control 15,64 ДЕ "M Brahe ' эй 

0800/9000 SUPPORT DEWICES 210109109) 25894 зое 255 
MOOO ЫРЫ ма ui ш 1 
MCSED2CP РИ with Clock ang Ram мв D i а Tu 
MOBBIQAP? 12958 бітім Ram 5.95 20081 зы Suik 390 
MCON2! Рен йм Adapt (CER) EB du РЕ F 
MOBSSOLA 10248 Bit ROM |МС6ВАЗ0-2; ГЕННЕН " 
М00852 Азулсімолош Comm Adpoler T$ lee ver 5 
UG жетек же» PB 2114-2 10244 сих 20003 10.05 
MEM) an » қ MODEM up 121% 2114.3 102444 = Stale 300ns krw power 1.5 
MEGAS? 2400 òps Moduler ы 2107 — пе 7% 
МОДА ^ Quid 3-Stale Bus Trans. (иса) 2:9 2002107 09001 Dime i 
——À  MICROPROCESSOR CHIPELMISCELLANEOUE —— 745200 256K} Stalie Tratate 4.05 
2C) CPU $495. 9321 2581 бшк 295 
28047803] CPV 16.95 мим — aK Dynarrac 16 gan 4% 
CDP1M2 СРО 19.95 © (MX4027) 

Dynamic 16 ріп 25005 4% 


0-Bit MPU w/cleck, RAM, 1/0 lines 1995 тиі. — 4X Sunic 14.95 
Р6045 CPU 19.05 AL 


TMSSQOLL 35-04 MPU млапбиаға, multiply TMHS фах ик 14.94 

& diva 49.05 2117 15,304X! Dynamic 25064 9.95 
----------ІНІ REGISTERS —————————— {hauss marked] 

ММЕН Dual 25 Bit булат іа мм? ?KX1 Dyaamid 41.00 


MSO Dun 50 Et Dyname 5 , 
MMSOAH Dual 16 Bil Static en маға 
ММЕН Dual 100 Bit Stabe Юю шз жай TAMOS $5 95 
Мин Dui 64 Bj Абгитишиог ЖО RTIBINTEL тк" EPROM 54.95 
МЫМЕН 5001512 Rut Dynamic A WHEE 1bK' EPROM 49,95 
ЫЫТ 1024 Dynamic 205 719 “Папиев тире + SV power tujply 
2514 Hex 32 84 Suut 485 7М840552 | ікхд ЕРНОМ 29.05 
252? Dual 132 Ва Stabe 2.6 2708 HK EPROM 10.95 
2524 512 Seats 39 RET (gx** ЕРНОМ 28.95 
7505 1024 Dynamic 295 **Reguires 3 ма. —50, »5V, 12V 
2527 Dust 255 Ви Stat 295 5703 2048 ҒАМ05 14 95 
2528 Qual 250 Sibe 400 6201-17611} 1024 Tristate üipout 349 
2529 бом 240 Bit Slate 4.00 — 6330107607) 258 Open C Bipot 295 
2332 Омад 8C BM Stas 2898 8252] 32x8 Open Colector 195 
3341 fi 6.95 (62515 40% polar ю% 
7405870 4X4 Repster File (зи! 249 82510 32x$ Tristate 3 85 
74186 512 TIL Opm Cotecto: 9 95 
ШЕГЕ 74183 256 TTL Open Согон 295 
595 745247 1024 Sunc 2 95 


JE600 HEXADECIMAL DIGITAL 
ENCODER KIT THERMOMETER KIT 
FEATURES: 


w Full 8 bi лы empat ftu mucio. 

HIN cu мостын ute 

e J UHH Deina kiya әліп (94 hing E- 
sabe operation 

e [boues cicu patented [m 8 19 


keys 
e LED readout by varity ётмез 
в Easy трго wilh standard 1Ё pm 

1E сїтї 

e Onh +5 required Vor operations 
FULL B BIT LATCHED OUTPUT.—18 KEYBOARD 

The 15500 Encoder Керки penates two Separate Perda ciri 
021$ produced ham sequential кеу enims to a3ow Әнес? prog 
ттш 104 8 bil eicraptocesto: өс B ber татыу cuts Thee 
(3) 200и heys 226 provider tnr ese? eneratinns eth one haven 
а bislabie ouéput уайыс The outputs gie ЫТЫН and mong td 
eth LEO readouts Ata included 8 3 шү ығ ipie 


JE600.............. $59.95 
Некадесітгі Keypad only ....... $14.05 


аме! sensors—switening control for in- 
door/outdopr or dual aet dod 
sContinuous LEO .B™ h 

sRange: -40°F т 28... А г “ее - 300*C 
"ooa o £155 

Bet far ahronhoit, t ! Cetsius raoding 
*Sim, walnut case - AC wall т Incl, 
«51го: 3:1/4"H е иаа 


JE300 .......$39.95 


62-Кеу ASCII Encoded Keyboard Kit 


FEATURES: 

® 50 Kays generate the full 128 char- 
а upper and tower case ASCII 
ga 

® Fully buffered 

*2 usor-dating keys provided for 
custom applications 

®Cops lock for upper case only 
alpha cheractars 

, *Utilizos а 2378 |40 ріп) encoder 

read only memary chip 
The JE610 62-Koy ASCH Encoded Kaybostd * Outputs directly compatible with 


Kit can be interlaced into most any com- TTL/DTL or MOS togie arrays 
puter system. The JE610 Kit comes com- ¢ Easy interfacing with а 16-ріп dip 
plete with sn industrial grade keyboard or 18-pin edge connector 


switch assembly (62 keys), IC's, sockets, 
connsctor, electronic componants and a 
double-sided printed wiring board. The ЛО ..... 679.95 
keyboard assembly requires *5V Ө 150тА 
and — 12V Ф 10mÀ for operation. 62-Key Keyboard only. . $34.95 


HICKOK LX303 Portable LCD Digital Multimeter 


eflq nmg 3 Пул 9C petal Duley «Use ЖОЛЫ od jere alot with 4 ӨМ battery 
э дит fette poles, pu uera өчде gy 0 1 ины) СЮ € 81 тирае 414 імтж arcs ary 
в 0 лесі andi luci пей Ф Rugged Curalse (аш aid settee gsm. «име Ded Ted ped 
SEL ma Rn velt Lally 
SPECI GAS IONS OG setts E nagi Балым мі TOY Ae е6 йз 206%14 E tl 

Mos мей باجا‎ өмікні Юр өз TOO RV rn 
AM ышы rem [< 19 rnd say FU Fe mey TPH IL A Т адь ph M + n Me 
Бормен ЇЙ 1, g1 i ИЮ Мана “йін-енійіькік 111 lk arig = Км сәм 
мыя Pins al aa IYE рч ai 

Саа мал MÀ gaged! Glad ne 10ОнА Шың мис “знн IR a 

ми пыры ГЕ JLA TAA Mor PEI) у BUILD IP АС майс 

ARAM ААТ) Jee 


LX303 Digital Multimeter ....... $74.95 


PANT NO DISCRIFTIDN PRIER 
RC-3 ПУ AG ADAPTER... US = m 2.509 
cc3 PADDED CARRYING CASE . 7.80 
МР.10 X10 DC PROSE 77 ET ta 10K) 2% 14.95 
vr 4D 40ку OC PROBE. . ья m" 35.00 
£5۰1 10 Алы) DC Сипат Shum ..... .., ‚ aos. 14.06 


$10.00 Min. Ordar — 0,5. Funds Only Spec Sheets — 264 
Calif, Residents Add 8% Salas Tax 1880 Cotelog Avaliahio — Send 414 stamp 
Postage — Add 5% plus $1 Insurance (if desired) 


mm _._ 
ameco т 
ELECTRONICS (415) 592-8037 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 


ADVERTISED PRICES GOOD THRU FEBRUARY 


$139. 95 Kit Only 


The Pannywhiptie 103 15 сәрі с? recording Gata to and from audio Tace чейікил 
crrca) speed requirements for the recorder and i1 15 able £n cornemunicalo гесу wath 
another modern and enina ior :ewepnons "hamming ий rommuntxeenr. НІ 
addition, s i5 free of critical gdyoptrmanis and |e DiI Ah mpn-precipxe, readily үйімде 


paris 
Oma Transmirsion Method .... 


Maximum Паш fata .......... 
Не Ғата ...... ......... 


Recelva Chasenl Fragesnelan .. 


Receive Seatilvity ............ 
Transmit berti үчү 


raquency-Shitt Rang, full-duplax dhall-óuplra 
мінді 
20 Baud 
Азутау, Serak4returm to так level required 
between each character} 

-2925 Hr lor space. 2225 Hr dor та 
Таатан! Chimay} Fraquantias Sanch несін Low [normaly = FO? space. 
1270 mark, High = O25 space, 2225 math 


18 ті gccouslicam coupled 


-15 diem тутта! Adjustable from ~6 dom 


16 ~ 20 dhm 


Посао froquanty Volersere |. frequency retetence automatically adjusts 10 
Atow int operation between 1820 H? and 2400 Не 
біріші Dals tnteriaca,........: ҒА R5-232C оғ 70 MA curient юор [receever t$ 


Oplornsolated and non-polar 


Powet Féquiremani ... . , 


-120 VAC. туе phase 10 Watts 

Physical E ...Ai components mount on a үте 5^ by F 
телімі сисий board. All components included 

Вейийез 4 VOM, Audio Озім. Frequency Counter asdior Oscétoscope 10 align 


TRS 


16K Conversion Kit 


Expand your 4K TRS-BO System ta ТЕК. 

Kit cares completa with: 

* B asch UPD418-1 (16K Dynamic Rams ? 250NS 
a Documentation for conversion 


TRS-16K ........... $75.00 


Ға” No. 


R-JW-B c — ЧРЧ roll ГҮ 82.88 


»30 AWG wire 


point-to-point 


ok 


JUST WRAP 


s 025” square posts 
»Daisáy chain or — eBullt-in cut off 
s includes BO ft. wire 
»No stripping or sitting required— 


Wee 
Рап No, faker ie. 
JW-1-B Blue $14.35 
Мелм White 14.85 
JIW-1-Y Yellow 14.35 
1971.6 Red 14.35 


JUST — Replacement "т 


R- JW Whita ......, 50 ft гон,,,,,.. 2. 
R-JW-Y Yellow ...... 50 ft. roll, КҮҮ 2. 


R-JW-R Вей ........ SO ft roll... 2 


JUST WRAP” КИ. 


vallou wire 


€eJUST WAAP Тос) euUnwrapping Tool 


ААМҚ-б..,,............... " 


installed, 


Lamp 


S Erasos 2708, 2718, 17024, 52030, 52040, otc. 
® Erases up to 4 chips within 20 minutas. 
B Maintains constant exposure distance of ane inch 


* Special conductiva foam linar aliminataz static build-up 


€ Built-in estety lock to prevent UV exposure 
€ Compact — only 7-5/8" x 2-7/8" x 2" 
eComplete with holding tray far 4 chips 


JOYSTICK ............. 94.95 


ЦМӘЛТЕ,.................... FOIS 


JOYSTICK 


$2 each 100K pots (Linear 


Taper) 

9 Printed Circuit Board 
Mount 

е Size: 1“ x 13/16" x 1-3/1 
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60 (4, om.. blug, wha, vot, 


Vacuum Vise 


Vacuum-besed light-duty 
vise for emeli components 
and assemblies. ABS con- 
struction, 15'* jaws, 1%” 
traval.Can be permanently 


VV-1....... $3.49 


EPROM 
Erasing 


98 
88 


Б“ 
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ALABAMA 
Cropwell Tucker Bros. 
Huntsville Industria! Electronic Supply 
Mobile Lafayette Radio Electronics 
ALASKA 
Anchorage The Electronice Company 
Anchorage TV Mart 
ARIZONA 
Flagstaff Jim's Audio & Srereo Repair 
Sierra Vista B & S Electronics 
Yuma Yuma Electronics 
ARKANSAS 
Little Rock Southern Electronics Company 
CALIFORNIA 
Anahvim Heathkit Elactranic Center 
Azusa Атсо Electronics 
Bellflower Earl's Hobby Shop 
Serkeloy At Lasher Electronics 
Broa Cantury Electronics 
Buena Park Ford Electronics 
Buena Park S.J. Electronics 
Chuia Vista Lion Electronics 
Cypress SCR Electronics 
Davi Paradyne Consumer Electronics 
E! Monte Kimball & Stark 
Fontana Fontana Electronics 
Fresno Sparky Electronics 
Glendale Eagle Electronics 
Harbor City Buff's Electronics 
Hawaiian Gardens Carson Electronics 
Hollywood Pacific Radio Exchange 
La Habra A.B.C Electronics 
Lancaster Consumer Electronics 
Long Seach Scart Radio Supply Inc. 
Mission Viejo Tower Electronics Corp. 
Modesto Computer Magic 
Modesto Pacific Radio 
Mügnterey Zackit 
Morro Bay Coast Electronics 
Nationa! City Willy's Electronics 
Oceanside Electronic Center 
Oxnard Dow Нәдір 
Palmdale Бао Shack ASC. Paimdate 
Palo Ана US. Electronics 
Palo Alto Zack Electronics 
Pasadena Dow Radio іпс. 
Paso Aobles Mission Electronics 
Redding Aadio Mart 
Sacramento Heathkit Electronic Center 
Sacramento Гескі 
Salinas Salinas Radio 
San Carios МЕН Outlet Store 
бап Diego Radio Shack A.S. C. Mira Mesa 
San Diega Byte Shop 
Бап Fernanda San Fernando Electronics 
San Francisca Zack Electronics 
San Jose Paninsuia Electranic Supply Inc. 
San Josa Uníted Radio & TV Supply 
San Lois Obispo — Mid-State Electronic Supply 
San Rafa Electronics Pius 
Santa Barbera Lombard Elactranict 
Santa Cruz Santa Cruz Electronics 
Балта Fe Springs industrial Electronics 
балта Maria Сар? Communications 
Santa Ros Electronics Inc. 
South Lake Tahoe CalPjne Electronics 
Suizun City Byte Shep 
Sunnyvale Sunnyvala Electronics 
Torrance SE Electronics 
Torrance Torrance Electronics 
Vacaville D.C. Electronics 
Vallejo Zackit 
Van Nuys Thrifty Electronics Supply ine. 
Walnut Crack MicroSun Computer Cantar 
Wastminster JK Electronics 
Whittier D 65 Electranics 
Whittier Whirtier Electronics Company 
COLORADO 
Aurore Aurore Electronics 
Colorado Springs Centennial Electronics Inc. 
Denver Amptec inc. 
Denver Mt, Coin Distributing Co. 
CONNECTICUT 
Avon Heathkit Electronic Center 
Bridgeport Bridgeport Computer 
Milford Бағ Electronics 
New Haven Customized Computer Systems 
Westporr Compursrworks 
DELAWARE 
New Castle Delaware Amateur Supply 
FLORIDA 


Fr. Lauderdale 
Gainesville 


Computers For You 
Lafayette Radio 


Hialeah Heathkit Electronic Center 
Lakeland Lakeland Spaciaty Electronics 
Miami Harman Electronics 
Miami N & G Distributors 
Qakiand Park Lafayerte Radio 
Orlando Southeast Micra-Data Corp. 
Panama City Bay-Mar Electronice Inc. 
Pansacola Grice Electronics inc, 
Tampa АМЕ Electronics 
Tampa Micracamputer Systems 


electronic components 


| 
im-pak 


GEORGIA 

Апата Atlanta Computer Mart 
Ananta CompuShop 
Columbus Radio Wholesale 
Stone Mountain Colemean's Electronics 
HAWAH а 
Ales Delcam: Haweli 
Honolulu Integrated Circuit Supply 
IDAHO ж: 
Boise Custom Electrontes 
Caldwell A-Gem Supply inc. 
ILLINOIS 

Carbondale Picks Electronics 
Decatur Main Street Computer Ca. 
Evanston Tri-State Electronic Corp, 
Groveland Moyer Electronics 
Mount Prospect Tri-State Electronic Carp. 
Niles Computer Land 
Normal 8-М Computer Works 
Peoria Computer Land of Peoria 
Peoria Warren Radio Co. 
Rockford Computer Store of Rockford 
Schaumburg Date Domain of Schaumburg 
Skokie ар 

Villa Park Malvin Electronics 
INDIANA 

East Chicago cro Electronics Co 
Evansville Hutch & Son inc. 
Gary Саі met Tre Supply 
IOWA 

Ames Electronic Supply Inc. 
Clinton Bridge Electronics Computer Canter 


Davenport Memory Bank 
Des Moines Gifford Brawn Incorporated 
Das Moines | adio Trade Supply Ca. 
KANSAS 

Huyrchingzon ! utchinson Бігетгелісі 
Kansas City lactranic Surplus Salas 
Mission Heathkit Electranic Center 
Salina Electronics inc. 
Wichita Amateur Radio Equipment Co. 
KENTUCKY | 

Lexington Radio Electronic Equipment Co, 
Louisville Peerless Electronic Equipmenr Са, 


Richmond Madison County Electronics 
LOUISIANA 

Baton Rouge Davis Electronics Supply Со, 
Baton Rouge Menard Electronics Inc. 
Baton Aouge Pelican Electronics 
Houma Pelican Electronics 
Lake Charles Wholesale Radio & Equipmant 
Metairie Palican Electronics 
New Orleans Wm, B. Allen Supply Co. 
MARYLAND 

Annapolis J & M Elsctranics Inc. 
Baltimore American Distributing Co. 
Baltimore Everything Elacrronic 
Sattimore Harco Electronics 
Baltimore Tritfonics Inc. 
Churchville Churchville Électronics 
Damascus Damescus CB 
Fraderick Frederick Gamputer Products ine. 
Glen Burnie Revacto 
Hagerstown Custom Computing inc. 
La Vale 44 M Electronics 
Rockville Computer Workshop 
Rockville Hesthkir Electronic Center 
Silver Spring Computers Etc. 
Towson Baynesvilia Electronic Inc. 
Towson Computers, Etc. 
Towson Computers Lnlimitad 
Towson , Heathkit Etectronic Center 
MASSACHUSETTS 

Peabody Heathkit Electranic Canter 
Pittsfield Pittstieid Radio Co. Ina, 
Waltham Computer Mart inc, 
Wellesley Heathkit Electronic Center 
Worcester ЯМ Electronics Inc. 
MICHIGAN 

Adrian F & B Electronics Inc. 
Ann Arbor Lafayette Radio 
Ann Arbor Wedemeyer Electranic Supply 
Bay City Kinde Distributing Company 
Canton The Electronic Connection 
Clawson Redio Supply & Engineering Co, 
Detroit Heathkit Electronic Center 


Esse Detroit Heathkit Electronic Center 


East Lansing Lafayette Radio 
Flint Hobby Electronic Center 
Flint Shand Electronics Inc. 
Garden City Computer Canter 
Grand Rapids Micro Computer World 
Grand Rapids Radio Parts (nc. 
Grand Rapids Warren Radio Company 
Jackson Fulton Redio Supply 
Lansing Fulton Radio Supply Co. 
Livonia Lafayette Radio 
Livonia Regio Supply & Engineering Co. Inc. 
Midland Computronix Corporation 
Milan C & S Electronics Mart Lid. 
Muskegon Н.В. Electronics 
Niles Niles Radio Supply 
Oak Park Lafayette Radio 


MICHIGAN {Continued} 


Pontiac 

Port Huron 
Saginaw 

St. Clair Shores 
Sterling Heights 


Traverse City Trave 


NN» 


MINNESOTA 
Duluth 
Hopkins 
Minneapolis 
$t. Pau! 
Winana 
MISSOURI 
Bridgeton 

E! Dorado Springs 
Florissant 
MONTANA 
Billings 


Bozeman Electronic 


Electronic Supply 


Main TV Rodio Electronics Inc. 


Electronic Mart 
Вей Electronics 
Lafayette Radio 
City Electronic Supply 


Radio of Duluth Inc. 
kit Electronic Canter 
Pal Electronics 
Heabtbkit Elactronic Center 
Hiawatha Electronics Inc. 


Forsythe Computers 
Beckman Electronics 
Compurer Country 


| Conley Radio Supply 
vice & Distributing inc. 


Great Falls i Arts Efectranics 
NEBRASKA 

| Lincoln Altair Computer Center 
Lincoln ЕЕ jectronic Supply Inc. 
North Platte Scott Electronic Supply Corp. 
Omaha Heathkit Electronic Center 
Отаһа Отаһа Compurer Store 
NEVADA 

Las Vegas Century 23 
NEW JERSEY 

Cherry Hill The Computer Emparium 
Fair Lawn Haathkit Ejectronic Center 
Ocean Maathkit Electronic Center 
Panngaukan Lafayette Radio 
Pampron Lakes Camputer Corner 
Ramsey Typetranic Computer Store 
Vineland Lafayette Надо Electronics 
NEW MEXICO 

Farmington Micro-Caomputer Service 
NEW YORK 

Albany Fort Orange Electranics 
Albany Action Audio Inc. 
Albany Greylock Electronics 
Bloomington Stønsifer Radio Co. Inc. 
Buffalo Radio Equipment Corp. 
Carríand Action Audia Inc. 
Endwall Computer Trae inc. 
ithaca Actian Audio fac. 
Jamestown Warren Radia 
Jericho Heathkit Electronic Center 
Kingston Аспоп Audia Inc. 
Kingston Greylock Electronics 
Middietown Action Audio Inc. 
Newburgh Action Audio Ine. 
New York Aristo Craft 
Naw York Manhatzan Electronics Corp. 
Orchard Park Radio Equipment Corp. 
Peekskill Action Audio fnc. 
Poughkeepsia Graylock Electronics 
North White Plains Heathkit Éjectronic Center 
flensselaer Com-Tech Electronics 
Rochester Heathkit Electranic Center 
Troy Trajan Electronics 
Utica Am-Com Electronics 
Vestal Harvey Electronics 
Wappingers Fails Action Audio Inc. 
White Plains The Computer Corner 
NORTH CAROLINA 

Greenville Pair Electronics 
Morehead City Baer Electronic Systems 
Raleigh yw лар of Raleigh 
NORTH DAKOTA 

Fargo The Computér Company 
Fargo 58 S'Electronics 
OHIO 

Bucyrus Mead Efectronics 
Cincinnati Heathkit Electronic Center 
Columbus Heathkit Efectronic Center 
Fiaynofdsburg Universal Amateur Radio 
Toledo Heathkit Electronic Center 
Wickiiffe Amateur Electronic Supply 
Youngstown Ноя Redio Company 
OKLAHOMA 

Ох?аһата City Bits, Bytes & Micros 
Oklahoma City Heathkit Electronic Center 


Oklahoma City 


Trice Wholesala Electronics 
High Technology 


OREGON 

Albany Oregon Ham Salas 
Beaverton Norvac Electronics 
Corvallis Zero- -Gea Books 
Eugene Eugehe Ameteur Radio Supply 
Ontario Miller Electronics 
Portland Portiand Radio Supply 
Salem Comm-Shack 
Salem Computer Pathways 
PENNSYLVANIA 

Braddack Leff Electronics 
Chambersburg Sunrise Electronic Distributing 
Orexel Hill Kass Electronics Distributors 
Orums Mr. D's Digital Electronics 
Erie Warren Radia 
Paoli Parsonal Compurer Corporation 


One-Stop Component Center 


AUTHORIZED DISTRIBUTORS 


PENNSYLVANIA (Continued) 


Philadelphia Heathkit Electronic Cantar 
Phuadelphia Resco Electronics (Marker $r.) 
Phoenixville Srevens Electronics 
Pittsburgh Heathkit Electronic Center 
Pittsburgh Tydings Company 
Wilkes Barre Hamline Electronics 
York б.Ұ.С. Company 
RHODE ISLAND 

Cranston Jabbour Efactronics City 
Pawtucket Jabbour Elactronics City 
Warwick Heathkit Electronic Center 
TENNESSEE 

Clarksville Masstranies 
Cookeville Wagnon's Stereo Center 
Nashville Electra Distributing Ca. 
Knox vilie Shiísids Electronics Supply (nc. 
Memphis Bluff City Electronics 
Memphis Sere-Rose & Spencer Electronics 
Memphis Warren Radio Company 
Nashville Eddie Warner's Parts Company 
Oakridge National Electronics 
Tullahoma НЕН Electronics Co. іле. 
TEXAS 

Besumonr Efectro-Hut 
Dallas CompuShop 
Dolias Heathkit Electronic Cantor 
Onilas Ram Micro Systems 
Fort Worth Tha ingenuity Concept 
Houston Interactive Computers 
McAllen Broadway Electronics 
MeAllan Carlos Franca Electronics 
San Antonio Appliance & Equipment Со. 


San Antonio Sharman Electronics Supply Inc. 
UTAH 


Midvate Heathkit Electronic Center 
Provo Alpine Electronic Supply Co. 
Salt Lake City Best Distributing 
Sale Lake City Computerland of Saft Lake 
VERMONT 

Essex Junction Lafayette Radio 
VIRGINIA 

Alexandria Computers Plus Inc. 
Alexandria Haathkir Electronic Center 
Arlington Arlington Electronic Wholesalers 
Blacksburg Scotty's Radio & TV Inc. 
Charlotteivitfe Graves Efectronict 
Colonia Heights Southside Radio Comm. 
Falis Church Crassraad Electronics 
Hampton Elecrronic Sates inc. 
McLean Tyson's Computer Emporium 
Norfolk Avec Electronics Corp. 
Norfolk Priest Electronics 
Portsmouth Electronics Unlimited 
Richmand Avec Electronics Corp. 
Vienna Electronic Equipment Bank 
Virginia Beach Маат Electronic Center 
Warrenton Radio Shack 
WASHINGTON 

Bellevue ABC Communications 
Everett ABC Cammunication: 
Kennewick C & J Electronics Inc. 
Longview Progress Electronics 
Moses Lake Ron's Electronics 
Pasco Riverview Electronics 
Richiand C & J Electronics 
Seattle ABC Communications 
Seart/e Amateur Radio Supply 
Seattle Empire Electronics 
Spokene Persona! Camputers 
Tacoma CA G Electronics 
Tacoma Northwest Radio Supply 
WEST VIRGINIA 

Morgantown The Computer Corner 
Morganrawn Electro Distribgting Ca. Inc. 
Wheeling Lafayette Radio Associate Store 
WISCONSIN 

West Alles Olson Electronics 
CANADA 

Alberts: 

Ceigary CompuShop Alberts Ltd. 


British Columbia: 
Prince George Elwest Technical Servicer Lra. 


Vancouver CompuShop 
Ontario: 

Toronto House of Compurers 
ENGLAND 

Berkshire NewHsar Computing Stare 
GUAM Marianas Electronics 
PANAMA 

Panama City Soniral, 5, А. 
Panama City Тгореісо, SA, 
SINGAPORE Applied Digital System 
SINGAPORE Inter- Trade (PTE.J Lid. 
SINGAPORE Sys- Tech 
SWEDEN 

Stockholm 151 Efecrronics HB 
Umea fnrerkompgonent 
WEST INDIES 

Part of Spain, Trinidad The Hobby Cantre 


For Distributor Information, write or phone JIM-PAK® 1355 Shoreway Road, Belmont, CA 94002 (415) 592-8097 
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im-pak 
Function Generator Kit 


Tana 
wp trade Wl 1 


Provides three basic wave- 
forms: sine, triangle and 
# square wave. Frequency 

range from 1 Hz to 100K 

| Hz. Output amplitude from 
О volts to over 6 volts (peak 
to peak). Uses a 12V supply 
ог a £6V split supply. In- 
cludes chip, P.C. Board, 
components & instructions. 


JE2206B .........9$19.95 
4-Digit Clock Kit 


Bright .357" hr, red display. Sequential flashing 
colon. 12 or 24 hour operation. Black extruded alu- 
minum case. Pressure switches for hours, minutes and 
hold functions, Includes all components, case and 
wall transformer. Size: 34" x 1%" x 1" 


JE730.............914.95 


Regulated 
Power Supply Kit 


Uses LM309K. Heat 
sink provided. PC 
board construction, 
Provides solid 1 amp 
@ 5 volts. Includes 
components,  hard- 
ware & instructions. 
Size: 34" x 5" x2"h 


62-Key ASCII 
Encoded Keyboard Kit 


B 
» S 
ui ши т 


Т WEE TIS 


ж 
- 
=~ 1 


| 
[m ® A а PF ін у 
: TTT 
Т га z X C MV. IBI if 


Quality Kits 


Dual sensors — switching control for indoor/outdoor 
or dual monitoring. Continuous LED .8” ht, display. 
Range: -40°Р to 199°F / -40°C to 100°C. Accuracy 
£1" nominal, Set for Fahrenheit or Celsius. Simulated 
walnut case. АС wall adapter included. 

Size: ЗИ"Һ x 6-5/8"w x 1-3/B"'d, 


Bright .300 ht, common cathode display, Uses MM- 
5314 ctock chip. Switches for hours, minutes and 
hold functions. Hours easily viewable to 20 ft. Simu- 
lated walnut case. 115VAÀC operation. 12 or 24 hour 
operation. Includes all components, case end wall 
transformer, Size: 834" x 3-1/8" x 1%" 


JE701 ............. $19.95 


Multi-Voltage 
Board Kit 


ADAPTS TO JE200 
SUPPLIES +BY, «89V and * 12V 


Independent Іова rating at single 
terminel, £32V:160mAÀ, +9V:200 
тА, —5V:260mA. DC/DC convert- 
er with 45V input, Тогіоаа! hi- 
speed switching XMFR, Short 
circuit protection. PC board con- 
struction, Plggy-back to JE200 
board, Size: 34" x 2" x 9/16''h 


Digital Thermometer Kit| Digital Stopwatch Kit 


"тя 


Use Intersil 7205 Chip. Plated 
thru double-sided P.C. Boerd. 
Red LED display. Times to 
59 minutes, 69.59 seconds 
with auto reset, Quartz crystal 
controlled. Three stopwatches 
in one: single event, split 
(cummulative) and taylor {se- 
quential timing). Uses 3 penlite 
batteries. 


Size: 4.5" x 2.15" x .90” 


Jumbo 
6-Digit Clock Kit 


Four .630" ht. and two .300" ht. comm. anode dis- 
plays. Uses ММБ314 clock chip. Switches for hrs., 
mins., and hold functions. Hours viewable to 30 ft. 
Sim, walnut case, 115V AC operation. 12 or 24 hour 
operation, Incl. all components, case and wal! trans- 
former. Size: 6%" x 3-1/8" x 1%” 


JE747 ............. $2995 


Variable 
Power Supply Kit 


Full 1.5 amp & 5-10V out- 
put. Up to .5 атр & 15V 
output. Heavy duty trans- 
former. Three-terminal 1.C. 
voltage regulator. Heat sink 
provided for cooling effi- 
ciency. PC board construc- 
tion. 120V AC input. 

Size: 3%" x 8" x 2"h 


The JE610 ASCII KEYBOARD KIT can be interfaced into most апу computer 
system, The JE610 kit comes complete with an industrial grade keyboard switch 
assembly (62-keys), IC's, sockets, connector, electronic components and a double- 
sided printed wiring board. The keyboard assembly requires +5V © 150mA and 
—12V @ 10mA for operation. Features: 60 keys generate the full 128 characters, 
upper and lower case ASCII set. Fully buffered. Two user-define keys provided 
for custom applications. Caps lock for upper case-only alpha characters. Utilizes 
a 2376 (40-ріп! encoder read-only memory chip. Outputs directly compatible 
with TTL/DTL ог MOS logic arrays. Easy interfacing with a 18-pin dip or 18-pin 


JE610 ............................ $7995 


FULL 8-BIT LATCHED OUTPUT -- 19-KEY KEYBOARD 


The JE600 ENCODER KEYBOARD provides two separate hexadecimal digits 
produced from sequential key entries to allow direct programming for 8-bit 
microprocessor ог 8-bit memory circuits. Three (3) additional keys are provided 
for user operations with one having a bistable output available. The outputs are 
latched and monitored with 9 LED readouts. Also included is à key entry strobe, 
Features: Full B-bit latched output for microprocessor use, Three user-define 
keys with one being bistable operation. Debounce circuit provided for all 19 keys. 
9 LED readouts to verify entries. Easy interfacing with standard 16-ріп IC con- 
rector. Only 4*5VDC required for operation. 


JE600 ............................ 859/95 


ІРгісез Subject To Change} 


Circle 218 on inquiry card. 
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SD EXPANDORAM тһе ultimate S-100 Memory 


DISC 
DRIVES 


i ia воан ped 


15 


М 
trek бе 


VERSAFLOPPY II 


DOUBLE DENSITY, DOUBLE SIDED, DISC.CONTROLLER 


Jip y‏ په 


ASSEMBLED & TESTED * 
SAVE $120.00 


= Fully 5100 Bus Compalhte, IMSAI SOL ALTAIA, ALPHA MICRO, = 
Nationals Lew Powe 5257 4K x 1 біміс Rams. » 2 MHz or AMHz operation. = 


SDS-VERSATLOPPY I KIT бае Price 
$350.00 $325.95 

` THE MICROBYTE М22К55 

CO] 32k STATIC MEMORY BOARD 


The EXPANDORAM [в аташа in verilena tram 18K 
up lo HE, so for a minimum invasimant you can hava 
а memory ayatim that wii grow with your needs. This 
ів в dynamic mamory wiih the Invissbls on-board 
refresh, and IT WORKS! 


е lntari&ces with Allair, ІМЕДІ, SOLA, Crommnco, 
5 100, znd others. 


EXPANDO 64 КІТ (4116): Prenion ' 


List Price Sale Price 


16K .. $385.00 
32K .. $550.00 
48K .. $715.00 
64K .. $880.00 


ben bender ют 


DISC CONTROLLER 


SD "VERSAFLOPPY" KIT 
The Versatile Floppy Disk 


Controller 


List Price 
$250.00 
SALE PRICE 


му! 

The !тий FEK lal 
GENERAL DESCRIPTION ісі $-300 Бөз яужійта 
Veegalionpy H c а Pesible disk dice 
tontigion thal i^torporales а wide WS ced fee шайын шым 
range of capatiidies into ола voard Il THE IE bur Пн н 
Operates wiih double бепзиу sat sec- 
loved етгі when prowdes 659 
bytes 04 stowage on a double sided 8 
inch diskatie ang 129.920 bytes 
ude ол a live wich Mani diskette The 
Vevaaliopoy  deecity Contiol many 

ім de drives These inctude 


Siemana, 654-1 


| * 5100 Bus IEEE Standard 


Usos 
Gald 


fantacts for igher ганабы. « On board single 5 amp regulator + Cn board simpl 
Samp :éguialor. “ Thormáaily designed heat Sink (board operating temporatuio J" — 
ОТ + Cammaurcialy designed power bus. 7 ground bus bars. 0 1 uf docoupting 


rapacilers = Fully tri-sIate рші (етегі. = Inputs fully low power Shollky Schmill, 


Trig. 


ger buffered on all addross and data lines е Phantom is jumper selectable lo pin 67 


+ Bach dK Һама or аспаға seleclabl& = Ола nn board A-t qulpul 


регі 


ктм er diaablas (he 32K In 4K Hocks. + Setectatls рон addiass. е 4K banks сат 
fer насар or disabled on Power Әл clear 04 easet, * Will operate wilh of withoul 
liant panol = Compatible with ALPHA MICRO, with oxleanded mámory management 
Tor section boryormd БАҚ » No OMA restriction * Low power cansumption 23-25 


amps * Fully wasranied for 120 days from dale of shipment. 
ASSEMBLED & TESTED SHIPPING WEIGHT 2 tbs. 


With on-board 280 Microprocessor 


5-100 bus Compatible 
Full 80 Characters by 24 Lines Dispia 
лесіне Displayed by High Resolution 7 x 10 
airix 
Composite or TTL Video Output 
Keyboard Power and Interface 
Forward and Reverse Scrolling Capability 
Blinking, Underlining, Field Reverse, 
Field Protect and Combinations 
Full Cursor Control 
95 Upper and Lower Case Characters 
32 Special Character Set 
128 Additlonal User Programmable Characters 
(Optional) 
On-Board 280 Microprocessor 
2K Byles Independent On-Board RAM Memory 
Glitch-Free Display 
List Price Sale Price 


5370.00 $329.95 


aDS-VDB-B024 KIT.. 


Mate nudas TID DO араш UE onda Ug ines $7554] acude 5*5 ippeg and .% 


MRE EJ So repas tunad Jilin tase... ріраяе include piii phoma no. 
Prio Gubjeci 10 change without na s 
We wil qo sr nest to maintain prices thru Fah, 1980 


phone orders welcome (213) 884-8171, (600) 423-5633 inquiries invited. 


ORDER TOLL FREE 1-800-423-5633 


{ ponies 
SEN ° 834.5740 Compatible Solt 


балон! Format існ Single 
бола, firivon 

a Operates with bod Standard (87) 
andl Mum (5 | Domit 


* 
Cantal Processing Lat 
* Coniroh up із tour drees 
+ VYetiosd ntotupt Opmation 


tron 
- беп! and Qa int Sof] име 
Ávipabie іт PROM 
+ 5005 бізі Opmaimg Sysiem 
pa 


M32 KSS-H (4 MHz) 
(ізі $680 


SALE $560.00 


M32 KSS-L (2 MHz) 
List $650 


SALE $530.00 


PROM-100 


Programming Board 
for PROM Development 


NEW 


іс Ram moduls 


SD SYSTEMS’ PROM-100 is a versatile PROM рг, 
gramming board offering complete EPROM program- 
ming capability. The board operates on the industry 
Standard 5-100 Bus. Support software verifies the 
erasure of EPROM and verifies the loaded program. 
SD SYSTEMS’ PROM-100 offers a support-software 
listing with its operations manual. 
e 5-100 Bus Compatible 
е Programs the Following EPROM s: 2708, Intel 

2758, 2716, 2732 and Texas Instruments 25t6 
е Dip Switch Selection of EPROM type 

25 VDC Programming Pulse Generated On Board 

Maximum Programming time: 16,384 Bits in 

100 Seconds 

Power Requirement: + 8VDC at 300 ma.; 

+ 16 VDC atr 100 ma.; — 16 VDC al 60 ma. 

TTL compatible 

Software Provides for Reading of Object File 

from SDOS, CP/M or PROM and Programming 

into EPROM 

Program Verification * Verification of Erasure 

Zero Insertion Force Socket 

List Price 


CS: 800- 


423-5633 


EXCEPT 
CA.AK.HI. 
(213) 894-8171 


CEM and institutional 


Sale Price 


SDS-PROM-100 KIT.$200.00 $175.00 


a 

= Power BVDC, x 16700, 5 Watts 
Lowest Сом Per Bil 

Usas Popular 4113 AAMS 


$239.00 "асет pan imos 


$309.00 
$379.00 
$449.00 


SHOP & COMPARE SPECIAL 


LED A FERES Қ ИСИН =F 


*&à& 4 FEO ә 


PC Board la doubted solder maskad and hes 
|; 
Ех 


tanalva documentation гівагіу мт 
Conplele Kit Includes all Sockels for ВАК 
Memory access time: 375ns, Сұсһ ima: SOOns. 
Nc wall statas а. 
15K boundries and Proteciion via Пір Swiiches 
Dasignad lo work with 2-80, 8680, 8050 CPU's 


Sale Priced 
20160A 450ns 2M HZ Reg.$348.95 $295.00 
201888 300ns 4MHZ 


2018BY Bare Board only 95 $329.00 


n a, 


With On-Board RAM, PROM, CTC 
5-100 Bus Compatible 
280 Cantral Processing Unit 
1024 Bytes of Random Access Memory 
BK Bytes of PROM using 2716 
Parallel Input and Output Ports 
Four Channel Countar/Timer (280-СТС) 
Software Programmable Baud Hate Generator 
No Front Pane! Required for Operation 


List Price | Sale Price 
SDS-SBC-100 2MHZ KIT.$295.00 $249.95 
SDS-SBC-200 4MHZ КІТ.5320.00 $289.95 


ED 


280 STARTER KIT 
A Complete Microcomputer On À Board 


280 CPU with 158 Instructions 

On-Board Keyboard and Display 

On-Board PROM Pf ша for Singla 
Voltage PROMS (2716, 2755, 712516) 

Kansas City Standard Cassette Interface 
Simple Key Controlled Audio Cassetle Load 
and Dump 

Expansion Provision tor Mounting Two 
S-100 Connectors (Sockets Not Included} 
Wire Wrap Area for Custom Circuitry 

Single Step through RAM or PROM 

Memory Examine and Change 

Port Examine and Change 

280 CPU Register and Change 

2K Byte ZBUG Monitor in ROM 

1K Bytes of RAM (Expandable to 2K Bytes) 
A 4 Channel Hardware CounterTimer (Z60-CTC} 
Two Bi-Directional B-Bit VO Ports (280-Р10) 
Up to 5 Programmable Breakpoints 

Switch Selectable PROM or Monitor Restart 
Vectored Interrupts provided by 280-СТС and 


List Price Sale Price 


SDS-z80 STARTER КЇТ $340.00 $279.95 


ORDER TOLL FREE 1-800-423-5633 
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4 MHZ EXPANDORAM II KIT 
The S-100 Memory Board for the 80's 


SD SYSTEMS' ExpandoRAM Il is a state-of-the-art « 5-100 Bus Compatible 
dynamic RAM board with capacities from 16K bytes * Up to 4Mh2 Operation 


Mus, E шщ _ 


4 a F 


— 
— 2 
m тт Ша, 
r H J қалы АТ 
i AN 2457 aes he 


EE UUN oz PAGE AU IN JANUARY D 


(4176) to 256K bytes (4164). Н operates on the industry + 
3-109 Bus, The ЕхралдаНАМ Ils design allows eight, * 
beards Іо operate from the same 5-100 Bus. Page = 
mode operation provides the system with the capabil- e 
ity of servicing multiple users without RAM in- 

terierenca. Invisible refresh and synchronizallon with + 
wail states provide greater reliability, and processing * 
speeds up to 4 Mhz. ы 


The ExpandoRAM Il is compatible with mast 5-100 
CPU's based on the 280 microprocessor. When other 
SD SYSTEMS 200 series boards aro combined with the 
ExpandaRAM Il, thay create a microcomputer with ex- 
ceptional capabilities and features. 


һ БА ган 17 
рысын 8803 
Kr e a add, 

tdi 4» болға 
шіні кшт parari 

мета ton #100 $100 EUS 
pnt vir bare врату 5 MICRO- 

Foii тт шһім рен - 
ы) mer m COMPUTERS 

* (sper qus e wai» Fuk 
семин aider ршіміма ПИ ота 
tay holes ім vadis 

* SHE тілі min poH doen ОА 
tlc iw potus He рер aciem short 
өші 

4 Мел Та ROBUR тіп ROO coeckcis |] 
чта] o^ NFS center wal 750) тга spacing 
Ip dart бутын Roll 2 ee magni ІП FHKE 


Universal 


a 716 © 

Us рыл Aer oe I еі лра valer Bod 1.4 

бм npn $19 ag, 

ч eldek Led Cuca dnd sw xan 15и сік ші x 
ains DAD up H Paneg ететі 

“(агымын ote Ind GuD CIO AMPS! ў алыу. B 17 
ыы Биге ақа ane par Mil STD 205 шіл 


Price: 
$29 .50 ш heal sink 
$15.22 


1% 5-100 BUS EDGE CONNECTORS” 


-——an- 


CU 1 (MSAJ Мүм Card Quides $531.00 


" rn v vitri ынан. 
в fa A S4 ЖЕ тышан аз празан rand 


$100 STA 5O100 Cont 125 cite. 
6100 WWD 40100 Coni 125 еге. 3LÉVEL 
WIRE WRAP 025 aq posis on 250 арас. 


5-9 
317,95 


8801-1 
Same as 8800Ұ except plan 2255 power 


5-8 
$13.79 


SOLDER TAIL on 250 apaced rows fo: 
VECTOR, IMBAL СВОМЕМСО moine 


Expandable Memory from 16K to 256K a М ұл. E 
DIP Switch Selectable Boundaries ES DLE 

Uses 16K (4115) or 64K (4164) Mamory Devicas 

Page Mode Oparation Allows up to 8 Memory 

Boards on Bus 

Operates with 280 CPU's 

Phantom Output Disable 

Invisible Refresh (Synchronized with 
Wait States) 


SDS - EXPANDOPRAM ІІ KIT (4116) 


List Price Sale Prica List Price Sate Price 


16K... $460.00 $295.00 48K... $960.00 $445.00 
. $710.00 $370.00 64K..$1210.00 $520.00 


TN un 
КЕН (d t j 


pi 
[ UD Ea 


8800V 
Microcomputer /processor 
plugboard, use with S-100 Sus Com 
piele with heat sink & hardware 5 3° x 


3677 B6" x4.5' ye 1 |: | 
3682 9.6"x4.5" $10.90 ТҮ I | 
$12.97 3677-2 6.5" x 4.5" 


$9.74 


Gen. Purpose 0.1.Р. 
Boards with Bus Pattern 
tor Solder or Wire Wrap. 
Epoxy Glass 1/16” 44 
pin с n. spaced .156 


3690-12 
CARD EXTENDER 
Card Extender has 100 con: 
tacts 50 per side on .125 
centers-Altached солпес: 
tor-is compatible with 
5.100 Bus Systems. $25.83 
3690 6.5” 22/44 pin 2 

ctrs. Extenders .... $13.1 


116 ИП? BOARD 


.042 dia holes on 
0.1 spacing for IC’s 


3662 6.5''x 4.5" 
10-24 


3602-2 6.6''x 4.5"' 
$15.96 59.81 


8.95. 
Hr-Densily Dual-tn-Line 3682.2 9.5 x43 
Plugboard for Wire Wrap 
with Power & Grd Bus 
Epoxy Glass 1/16" 44 
pin соп. spaced .156 


P pattern plugboards for 
IC's Epoxy Glass 1/16" 


10-24 44 pin con. spaced 156 


$12.18 


85232 & "D" TYPE CONNECTORS * 


P s Ptug-Male 5 = Socket-Femaie C = Cover-Hood 


PART NO. DESCRIPTION 
DE-sP 9 Pin Male 

9 Pin Female 
9 Pn Cover 

15 Pin Male 
15 Pin Female 


wm 
855 


pP 


жей 
th 


pj tows GOLO PLATED 


bosds GOLO plated 


15 Pin Cover Phenolic PRICE 


10-24 
$3.75 


1:4 Ө 
34.10 11.80 


14 6.8 
1476 un 


10-24 
$3.59 


S100ALT 500100 Com ОР 
SOLDER TAIL an 140 spaced rows far 
ALTAIA motherboards. GOLD plated 


14 5-4 10-24 
14.50 14.25 $4.00 


128 cird 
Б1ООБЕЕ 50/00 Coni 125 сиға. PIERCED 
SOLDER EYELET Тана GOLD 


1-4 5% 
15.00 нш 


10-24 
14.00 


Othar Popular Edge Connactors 


01244-57 2244 Coni 158 cita WIRE 02244-58Е 22/44 Com 158 Cura PIERCED 
WRAP (aus GOLD BOLOER EYELET ias GOLO plated. 
10-24 


14 59 
$3.00 5240 $2.20 


3 LEVEL GOLD WIRE WRAP SOCKETS* 


10-24 


Sockets purchasad іп multiptes o! 50 nar іура тау be combined for basi price. 
4 


10-24 
36 
43 
AT 
60 
80 
‚85 

.B5 


25-99 100-249 250-999 
. 31 27 

38 

41 

50 

.85 

70 

.70 


8 pin 
14 pin 
I6 pin 
18 pin 
20 pin 
22 pin 
24 pin 
28 pin 1.15 .95 
40 pin 1.45 1.20 


Alt sockels are GOLD З level closed entry. 2 lave! Tall Low 


Profile, Tin Sockets and Qip Plugs available. CALL FOR QUOTATION. 


25 Pin Male 

25 Pin Female 

1 pc. Grey Hood 
2 pc. Black Hood 
2 рс. Grey Hood 
37 Pin Male 

37 Pin Female 
37 Pin Cover 

50 Pin Mate 

50 Pin Female 
50 Pin Cover 
Hardware Sot (2 pain 


Connector for CENTRONICS 700 SERIES: 
Ampheng! 57-30360 for back of Centromcs 700 Series ponters 


[A RA 


piha га ісе 
SEES 


PART NO. SIZE 
64P44XXXP 4.5х8.5” 
169P44XXXP 4,5х17" 


‚1-9 10-19 
51.56 $1.40 
$3.69 $3.32 


SERERRISSESEL 
is in bs 


Epoxy Glass 
84Р44 
84Р44 
169P44 
169Pa4 


4,5x6.5" 
4.5x8.5" 
45x17" 
8.5x17" 


$1.79 $1.61 
$2.21 51.99 
$4.52 $4.07 
58.83 $7.95 


2^ P3 ی‎ дь МЗ ШО CO ف‎ ња за زی‎ BD ot END n РО ہے ن‎ 
өз» = EB LA at at m 


staeg5osBERZEREBAEZE 


Pitt ptt 


14—$900 5*5up- 5$? 50 


3M SCOTCH' BRAND 
DISKETTES 
Pan No. Sidew Sectaring’ Price 
Danalty С 


8 
HOOP 1fgınglo Solt IOM 
240/2-ОР 2іліһдіс Soft IBM 


Мақ 
ғай OR 
748 00K 


Vsingle Sot/10 


Vaingle Soft/it i ao’ 


“Price inctudes Kas 0112710 Storage Box 


® Value { 
"DON'T SETTLE FOR ANYTNING 
LESS THAN SCOTCH" 


бол of 10 


Vsingie Sol TRS 8D) p. 3100. 


Ж PRICE: 518.98 


PANAMSE 


a BASE ee 


115-5 same æ 315 
bor with 14" ber to 
accomodete "5100 


boards, 
mo. PRICE: $19.98 PRICE: 
STANDARD 
VISE HEAD 


913.49 _ 


PRICE: 9813.48 
VACUUM BASE 
3 E 
PRICE: 514.49 980 “А; 
HORIZONTAL Я 
JAW VISE HEAD 


NOVATION CAT 
ACOUSTIC MODEM 


TRS-80/APPLE 
MEMORY EXPANSION KITS 


„РАСЕ 618.45 


(rom Leading Manufacturers 
4116's RAMS - 


8 for $75.00 


Add $3.00 for programming Jumpers 
for ТВ5-80 Ke board 


DEALERS 


CALL FOR 


Hegular 


$1 74.95 $198.00 


• 0-300 Baud 
* Bell 103 


е Answer, Originate PHICING 


(16Kx1 200/250ns) 


| ELECTRONICS с 


| WIDE OPENING 
x EAD 


са a 
PANAVISE TILTS, TURNS, AND \ es 
ROTATES TO ANY POSITION. +m 
IT HOLDS YOUR WDRK 
EXACTLY WHERE YOU WANT IT. 


MEMORY MEMORY 
2102LIPCLow Power 450ns in lots of 25 $1.10 
2102AL-2Low Power 250ns in lots of 25 $1.25 
2114-31 1Kx4 300ns Low Power 8/ $50.00 
5257-3L 4Kx1 300ns Low Power 8/%55.00 
2708 8K 450ns EPROM 8/$65.00 $9.00 
2716 16K 5 Volt Only EPROM $40.00 | 


ORDER TOLL FREE 


| 
WRAP POST | 
for .042 dia. holes | 
laill boards сп this page} | 
TAG pkg. 100 .. $ 2,34% 
THM phg. 
1000 


"єз == 


16723K Roscoe Blvd. Sepulveda, CA 94343 


Terms: Visa, MC, BAC, Check, Maney Order, C.O.D. U.S, Funds Only. CA residents add 6% sales tax 
Minimum order $10.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling 
MINIMUM $2.50. Excess refunded. Just in case... please include your phone no. 

Prices subject lo change without notice. 


PRIORITY | 
2 


"SOCKET and CONNECTOR 


% 


1-800-423-5633 


except СА., AK., НІ., CALL 


pricos based оп GOLD, noi We will do our best to maintain prices thru Feb. 1980 


OEM and Institutional 


gucEading $975.00 par oz. 


ORDER TOLL FREE 1-800-423-5633 


rie 219 Gn Inaulr ard. 


phone orders welcome (213) 894-6171, (800) 423-5633 


inquiries Invited. 


(213) 894-8171 
ORDER TOLL FREE 1-800-423-5633 
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aps 15% OFT © 


OUR BEST SELLING MEMORY 


EXPANDORAM 


ӘҚРАНЫЛЫЫЯ, "e 64K USING wile RAMS 


Interfaces with most poputar S-100 boards 

Bank selectable; PHANTOM provision 

Draws only § watts fully populated 

Designed to work with 2-80, 8080,and BOBS systems 
No wait states required 

16K boundaries & protect via dip switches 

Kits come with sockets for full 64K 

Invisible refresh 
MEM-16130K (16K KIT) 
MEM-16130A (16K ААТ). 
MEM-32131K (32K KIT) 
MEM-32131A (32K ААТ)................ 
MEM-48132K (48K KIT) ....... у M К 
MEM-48132A (48K ААТ) 

MEM-84133K (64K KIT) 

MEM-64133A (64K ART) ...,............ 


S D SYSTEMS 


PROM-100 


VERSATILE EPROM Frits ا تسسا‎ 


#6 091189 dd ^] " 
=e 


$239.95 
$289.95 


(SS S SE EE I E EE E a E ЛЕ И 


5-100 bus compatible (note: board height 7") 

Dip switch selects 2708, 2716, 2732, 2758, or 2516's 
25 VDC programming puise generated on board 
Programming time only 100 seconds for 16K bits 
Support-software listing provided in manual 
Program and erasure verification 

Software provides for reading of object file from 
CP/M and programming into EPROM 
MEM-99520K (КІТ) ..................... $175.95 
MEM-89520A (A&T).......... er ERE $225.95 


S D SYSTEMS 


EXPANDOPROM 


EXPANDABLE TO зек ВЕНН aut) EPROMS 


i 
S-100 bus compatible, uses 2708 or 2716 EPROMs 
Dip switches allow selection of : each EPROM, 16K 
or 32K boundary, wait states 
MEM-32220K (KIT) ......... Oo EE. 
MEM-32220A (A&T)........... — 4% . 
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5 
MEMORY PRICES REDUCED i ? P SYSTEMS SALE 


GET THE INSIDE TRACK 


JADE DOUBLE-D 


DOUBLE DENSITY DISK CONTROLLER 


Read/write single or double density, B" or 51, drives 


On board Z-80 insures reliable operation 

CP/M compatible in either single or double density 
Density із software selectabie 

Up te 4 single or double sided, single or double 
density drives may be mixed on the same system 
EIA level serial printer interface on baard-up to 9600 
baud (perfect for despooling operations) 

All the hard work of disk access is done by the on 
board 2-В0А and 2K memory, leaving your host 
CPU free for its normal duties 

Uses ІВМ standard formats for praven reliability 
THIS BOARD REALLY WORKS ІН 

IOD-1200K (DOU&BLE-O KIT}... 

IOD-1200A (DOUSLE-D ААТ)........... 
ІОО-12000 (MANUAL ONLY) . 


S D SYSTEMS 


VERSAFLOPPY Il 


DOUBLE DENSITY DISK DONTROLLBR 


Single or double density Порру disk controller 
985600 bytes on 8" cauhie sided diskettes 
259840 bytes on double sided 874” diskettes 
S-100 bus (IEEE) standard compatibie 

IBM 3740 format in single density 

B" and 5'4" drives controlled simultaneously 
Operates with 2-80, 8080, and 8085 CPU's 
Controis up to 4 drives 

Vectored interrupt operation optional 
IOD-1160K (KIT) ....... 

IOD-1169A (A&T)....... 


S D SYSTEMS 


VERSAFLOPPY 


VERSATILE TP NON" POO OLA 


(BM 3740 soft sectored format 

5-100 2-80 or 8080 compatible 

Controls up to 4 single or double sided drives 
Compatible with all popular disk drives 

CP/M compatible 

Listings for control software included 

IOD-1150K (KIT) ,...................... 5189.85 
IOD-1150A (A&T}.... — PT $239.95 


NEW 2 OR 4 MHz REV. C BOARD 


THE JADE BIG Z 


2-80 CPU BOARD WITH SERIAL 1/0 PORT 
2 or 4 MHz switchable, on-board 2708, 2716, or 2732 
EPROM useable in SHADOW mode (full G4K RAM) 
Automatic MWRITE generation if no front panel 
On-board USART for sync or async R5232 
CPU-30201K (КІТ; 

CPU-30201A {А & Т)..,.,.......... diee 


S D SYSTEMS 


EXPANDORAM II 


4 MHz RAM aan EXPANDABLE TO 256K 


ju 


П 
il: 


MRO RC AR | 
азаа 
азан 
е іш. E. аа . 


S-100 bus compatible, up to 4 MHz operation 
Expandable memory from 16K to 256K 

Dip switch selectable boundaries 

Page-mode allows up to 8 boards on the same bus 
Invisible refresh; PHANTOM output disable 
Designed to operate іп 2-80 based systems 
MEM-16631K (16K KIT) ...... 4-..«-....., 8295,95 
MEM-16631A (16K A&T) ..... Gave ve A $345.95 
MEM-32632K (32K KIT) . 

MEM-32632A (32K A&T) .......... . 
MEM-48632K (48K КІТ)............ 2...,. 2444.95 
MEM-48632A (48K ААТ)........... 
MEM-64632K (64K КІТ),,,,.......... 
MEM-64632A (64K A&T) .......... m 


S D SYSTEMS 


VDB-8024 


.80 X 24 1/0 MAPPED VIDEO BOARD 


$589.95 


80 character by 24 line ۳ вр yy 7X 10 dot matrix 
Composite or seperate TTL video outputs 
On-board keyboard interface with power 
On-board Z-80 and 2K RAM 

Blink, underline, reverse, protect, up/down scroll 
Upper/lower case characters, 32 special characters 
Optional 128 user-programmable characters 
IOV-1020K (КІТ)............. .-.... $329.95 
IOV-1020A (AAT) $389.95 


S D SYSTEMS 


SBC-100/200 


2 ОЯ4 MHz SINGLE BOARD COMPUTER 


5-100 pa. co meis Y z-Bl C Pu 

ІК of on-board RAM 

4 EPROM sockets accomodates 2708, 2716, or 2732 
One parallel and one serial {/O port 

4-channel counter timer chip (2-80 CTC) 
Software programmable serial baud rates 
CPC-30100K (2 MHz KIT) ......... i $249.95 
CPC-30100A (2 MHz ABT) .............. $298.95 | 
CPC-30200K (4 MHz KIT) .,...... TIT $289.95 
СРС-30200А (4 MHz A&T} 


т 


PRICES SLASHED FOR FEBRUARY 


CALL TOLL-FREE AND SAVE 
800-421-5809 CONTINENTAL U.S. 800-262-1710 INSIDE CALIFORNIA 


S D SYSTEMS INTEGRAL DATA SYSTEMS 


2-80 STARTER KIT THE PAPER TIGER 


COMPLETE 2-80 MICROCOMPUTER 132 COLUMN DOT MATRIX PRINTER 
Up to 198 CPS 


JADE 


MEMORY EXPANSION KITS 
FOR 


TRS-80 APPLE EXIDY 


Everything you need to add 16K of memory to your 
compuler, Your kit comes neatly packaged wilh 
easy to follow instructions. In Just minutes your 
compuler la ready to tackle more advanced 


UU $75.00 


AVAILABLE IN FEBRUARY 


NEW JADE P/S I/O 


PARALLEL/SERIAL/INTERRUPT BOARD 


2-80 SIO/PIO, 2 CTCs, expands to 2 3105, 4 CTCs 
4 serial ports (async, sync, bisync, SDLC/HOLC) 


ігасїсг and friction feed. 
Parallel and зегігі 
interface. 

98 character ASCH set. 

80 to 132 columns. 

6 or 8 lines per inch. 

Eight software selectable 
character sizes. 

110, 300, 600, оғ 1200 baud. 


PRM-33441(wilh graphics & 2K bufter}.. $1195.00 
IGUARANTEED PREMIUM QUALITY 


JADE DISKETTES 


On-board keyboard, display, EPROM programmer, 
and cassette interface 

On-board 5-100 interface 

Wire-wrap area and room far 2 S-100 connectors 
Two B-pit parallel 1/0 ports, 4-channel CTC, 5 
programmable breakpoinis 

Examine and change memory, I/O ports, or register 
CPS-30010K ІКІТ)..... De EMO $ 
CPS-30010A ІАЯТ).,................ irs 


CP/M 2.0 


Digital Research has dona il again! This new release of their 
indusiry standard disk operating system is bound to be an 
even bigger hit than Ilha original version. All of ihe 
fundamental fite-siza resirictions of release 1 have been 
eliminated, while malntaining ІШІ compatibility wilh Ihe 
earlier versions, This new release can be field-configured by 
the user for a single mini-disk up through a multiple drive 
hard-disk system with 128 megabyte capacity. Field 
coniiguration can be accomplished easily through usa of ine 
Macro Library (DISKDEF) provided wilh CP/M 2.9. 


| A powerlul operating system for only ... $150.00 


JADE'S NEW MOTHERBOARDS 


THE ISO-BUS 


WE'RE PROUD OF OUR MOTHER І 
6-SLOT 
BARE BOARD .,................... 
KIT . lec 
ASSEMBLED & TESTED 


wee ok bog $24.95 


BARE BOARD .. 
KIT * Bon Bà €« Bou h oh B t Wd Pod bow "wo * NÉOXÀ RÀ с k dun doa RN 


ASSEMBLED & TESTED ............ 
im aT 


ake eh ede (б eae ы 


veo 998,85 


BARE BOARD ..... 
ТЕГТІ T 
ASSEMBLED & TESTED 


SPECIAL PACKAGE PRICE 


ROCKWELL AIM-65 


THE HEAD-START IN MICROCOMPUTERS 


KIM-1 compatible 
On-board printer 


2 parallel ports with full handshake 

Software baud rate generators, interval timers, 
counters, and generates 32 vectored interrupts 
Designed especially for MP/M multi-user multi- 
tasking operating systems. For use with 2-80 only 


101-1045В (BARE ا‎ ТГ 


101-1045K (KIT) . 


handru . $45.00 


TIT TERRI RE a . $169.95 


| 1O1-1045A (A & T) oro ENS pesansa: $224.95 


MICROPROCESSORS 
F8. 


260 (2MHz) . 
Z80A (AMHz) . 
GDPIBUZCD ....... 


BOB cosas rn 
TMSOODUTL ....... 549.95 
&080A SUPPORT DEVICES 
8912 ,...... ......... $5.00 
8214 1 жачитки киттің 

Жақ ۸ RCM 

8224 (2MHz) ......... 

6226 РЕКИ пт »тч»в# к + э + 
о, 
Ба. 

5243 .. 
8251 (E SEE ік. 

8253 ....... 

T р 
ШЕТ. ............ 
8259 . 

8275 .... 

8279 ...,... 


nindian 


USAT 
52380 ... 
UART 


AY5-1013A wébhudulhNuxmn 
AYS-1014A  ....,..... 
TR1902B ............. $5.25 


M b E рН 


МС14411 ........... 510.00 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


6800 PRODUCT 


BIROP , . 52, 
CHARACTER GENERATORS 
2513 Upper . ....,... $7.95 
2513 Lawer ,......... $675 
2513 Upper 45 volt) .... 575 
2513 Lower (5 voll) .. $13.00 
MCM6571 up асап .. $13.00 
MCM65714 down scan$10.95 
PROMS 

1T02A .... 354 
2708 ........ 
2716 .... 
2718 [5v] . 
2758 45%) . 

DYNAMIC RAMS 
4116/418D B tor $74.35 


TMBAD27/4098 ....... 
STATIC RAMS 

21L02 (450nsg] ..... .. 

аа ад, ФР 


21 та. {ABONE} ....... 
21141. (30208) 
TMS4044 (450ға) ..... 58.00 
TMS4044 {300na) ..... $9. 
4100 (200ns) 

A200A (200m) .....: 


Computer Products 


4901 W ROSECRANS, HAWTHORNE, СА 80250 
213-679-3311 


PLACE ORDERS TOLL FREE 


800-262-1710 
INSIDE CALIFORNIA 


B00-421-5809 
CONTINENTAL U.S. 


MAGNIFICENT MAGNETIC MEDIA ! 


SY" single sided, single density, box of 10 
MMOD-5110103 (SOFT SECTOR) ....,...., $28.85 
MMD-5111003 (10 SECTOR) ....... РЯ $25.95 
MMD-5111803 (16 SECTOR) $29.95 
5% double sided, double density, box of 10 
MMD-5220103 (SOFT SECTOR) .......... $38.05 
B" single sided, single density, box of 10 
MMD-8110103 (SOFT SECTOR) .......... $34.05 
B" single sided, doubte density, box of 10 
MMD-8120103 (SOFT SECTOR] ...,...... $55.95 
8" double sidad, double density, box of 10 
MMD-8220103 (SOFT SECTOR] .......... $57.95 


n t DIP oa eas 


PART NUMBER 
SWD-103 
SWD-104 
SWD-105 
SWD-106 
SWD-107 
SWD-108 
SWO-109 
SWO-110 


NUMBER OF SWITCHES 
$1.00 
$1.05 
$1.10 
$1.15 
$1.20 
$1.25 
$1.30 
$1.35 


РНІСЕ 
$118 
55570 
51-94 
$1.28 
$4.50 
54-34 
52-45 
$478 


TEXTOOL 
СІР" DIP 11 SOCKETS 


16 РІМ ГІР” DIP II ..... ——— M 

24 PIN ZIP* БІРІІ.................. 

40 PIN ZIP* БІРІІ..................10.25 
* ZERO INSERTION PRESSURE 


SPECIAL FEBRUARY PRICE ! 


NOVATION CAT 


ACOUSTIC COUPLER/MODEM 


Full ACSI} keyboard 


AIM-65 w/1K RAM..$375.00 
AIM-65 w/4K ВАМ..5450.00.А 


WRITE FOR OUR FREE 1079 CATALOG 
FOR CUSTOMER SERVICE OH TECHNICAL INQUIRIES 
CALL 213-678-3317 
TEAMS OF SALE: Cash, checks, money orders. and credii 
cards accepted. Minimum order $10.00. Calitornia residents 
add 6% salas tax. Minimum shipping and handling charge 
$2.50 Prices ага for U.S. and Canadian delivery only and are 
subject to change wilhout malige, For export ргісая and 
inlormalion send lor à JADE INTERNATIONAL CATALOG. 


Let your computer 

talk to other computers ! 

Beli Systems 103 compatible 
300 baud, answar or orginate 


IOM-5200A (SALE PRICED] . 


АК Assembler/Editor..$80.00.- P 
Special Package Price $599.00 
АК AIM-65. BK BASIC ROM, Power Supply, and Case. 


BYTE February 1980 251 


Circle 220 on inquiry card. 


APPLE Il PLUS** — 


(limited offer) 
16K only 


$990.00 


Disk Ul w Controller 
—— _ МАН Modulate . 
Parallel “пт Gard . FLOPPY DISK DRIVES 
Communicalums Card , 
Bumness So'twam Pho. . 25. 

OR 4695.00 
D.C Hayes Modem, . .348.85 


TI soa 


A" Floppy Controller ғ 


Heutistics Speechiab . Shugart 800/801R В 


TRS-80/APPLE 


MEMORY EXPANSION KITS 
S 
16K (200/250 ns.) 


8 pcs. for $69.95 


w/instructions & jumpers. 


` HICKOK 
LX303 


$74.95 


Finally! We've heard so much about if and we are 


è Color е Up lo 728 а 15 Color Graphics е Music e 
Sound в Solid State Soltware 


LIMITER О: 54 1 50.00 


.5%, ЗУ: digit 19 
Range DVM, ¥2" LCD displays 

runs 200 hrs оп 1 battery. 10 Meg 
Ohm Input. 1 yr. guarantee, made in 
U.S.A, test leads included. 


Available Accessories 
RC-3 115V AC Adapter 
CC-3 Deluxe Padded Vinyl Canying Case 
VP-10 X10 ОСУ Probe Adapter; 
Proiector 10 Kv 


Microcomputer 
on a Board 
ж 280 Central Processing Unit wilh 158 


ж On-Board Keyboard and Display. 

ж Kansas City Slandard Cassette Interface. 
x PROM Programmer Built on-board. 

ж Expansion provision for twa 5-100 


«.чазеве«етарова«з- 


mra aaa ЖА ee ee oe ee ьа н 


x Wire Wrap area for custom circuitry, 


Now you can use the SOL-20 and take 
advantage of the unlimited CP/M based solt- 
ware that is available. 


VDB-8024 
Video Display Board 
$319 KIT 


new $1095.00 
useo $795.00 


PERSCI Made 277 Dual. 1° 
MPI B51-5',", 40 lracks . ..279.00 MEE ына 844” Dnve, 
Shugart SA400-5*4" 35 tracks. 295.00 МР! B52 672” Dua 


RI" 
. 495.00 WANGO/SIEMENS 282 Dual 5' ra 
Siemens Shugart Гара. Ме шере aE 
Model 120-80. ... 449.00 


EXIDY SORCERER 


Жа New werd Process ис 


51 099 w/t 6K ж INCLUDES 5202) 
51 249 w/32K ym & enclosure 
amant 
51449 w/48K ICROSOFT BASIC 
Usar programmable or use сапгы}с@з уо А Cassette Cable 
Сатізпез the desirable features of the ete Documental 
PET, APPLE anu TRS-BO into a corn- AEG Expansion 
pete expandabie computer system Моше Add S299 00 
wee 10 expangon ki. , $1458 00 ж ж Cassola recorder 
we Vests Exidy Duel Flonpy Аро ee ‚Аба S44 95 


5119900 wo Sanyo 8" Молпо! 


... and it’s COLOR 
“The Compucolor ІІ” 


a personal colorgraphics system for fhe modera computer тап 


ж Color Graphics 13^ Color CRT 
* Proven ВОВОА CPU System 

ж 16K Extended Disk Basic 

* Upto 117" Key Keyboard 

* Upto 32K* RAM 

+ Mimdisk Drive 51 2K Bytas/Side 


"арн 


Model 3 w/8K, 72 Key Keyboard, R5232 SALE |-459Б00 
Model 4 w/16K, 72 Key Keyboard. А5232 g4 $1895.00 


Model 5 w/32K, 72 Key Er poene A5232 " SEF 52195.00 
Ophons: 101 Key Keyboard ... na Add 5150.00 

117 Key Keyboard v Add $225.00 
Formatted Disketles. ....... ОК Ұрыс ТЕТІ . 2/5998 
Programmed Diskettes... ... $19.95 


D»skette. Library Inc. Hangman, Othello, Math, Chess; Startrek, 
Blackjack, Cubic Tic Tac Toe, Finance Vol |, Finance Voi. 1, Bands and 


Add 5169 85 


SALE $100.00 OFF 


Securities, Assembler, Text Editor, Personal Data Base. 519.45 525.00 


| | Includes: 
800 & 400 Computer Console 
BASIC Language Cartridge 


ATARI ВОО $899.00 


Education System Master Cartridge 


Manual 
Alan 410 Program Recorder 


Cassatle 
BK RAM Module 
Power Supply 
TV Switch Боқ 


With On-Board ZBO Microprocessor 
* Full BO Characters by 24 lines display. 
* Characters displayed by High Resolution 


SOL nKRA (expandable to 65K) RAM 
boards. Assembled and socketed w/o 
memory, data delay and proms. 


+з зз» д» + %#ъ өң втеаеае-ға»» 


ж Keyboard Power and Inledare. 
ж Composite Video Output 
+ Separale TTL Level Synchronization and Video 


Data Delay Lines...... ...... 
501-20 Keyboards .. 


ж 2K Bytes Independent On-Board Memory. Жек” ; 
ж On-Board 260 Microprocessor. Only $139.95 


ж Glich Frea Display 


Sol Keyboard Enclosure...... .. 544.95 


SBC-100 


7-80 based singieboard 
computer by SD Systems 


aa Castelle Amando 
reed 


ж On Board 20 column 


alphanumeric prnje: ж 4 channel counter/umer 


tt Powe: Supply 


w 
Schoo 8 graup dacounis а» ase 


Buy тол Яғ Tecos e А100 00 worth cl 
жж Cassetie Recorder тю FR E. 3 
Assembler ВОМ Add $85.00 


of Sanya 9" Monitor BASIC IN НОМ Add $100 00 


5000 с $ 
* К, BA5-3 баз. ROS pens 
dic 


Add enclosure $28.95 


BYTE February 1980 


Includes: 
Computer Console 
BASIC Language Canndge 


Manual 


BASIC Language Programming 
800 Operatars Manual wi Nolebook 


Guide to BASIC Programming 


ATARI 400 $499.00 


BASIC Language Programming 


400 Operatocs Manual уы Мое сак 


Power Supply 
TY Swilch Box 


RCA 
COSMAC VIP 


Суреттегі mje Gant Gompule «s 4 

erat ahh Тиянр. fe 
eanet ol те 2-80 өл te Ie tay а! mr 
4,503 bus to the defe. Гот! 
А Науа ed 


тыл: I не 
Ek HUGE E 5 


Assembled Regular price 
5 


ны DapassF. 5 йб 


ширк сам 9" Monitor 


ЕТЫ ipe PRON қаным 


Ны Coa т kb aed ren 


Маш Tas a 


vewrowruc: 9249.00 


" .. 5168.96 


THE FIRST ТО OFFER PRIME PRODUCTS TO THE HOBBYIST 
COMPUTE AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

B. 1. Proven Quality Factory tested products only, по re-tests 
ar fallouts. Guaranteed money hack. We stand behind our products. 


JN uS. 1980 CATALOG AVAILABLE SOON. 


Send 51.00 to reserve your copy of the most complete calalog ef computer 
productis. А must for Ihe serious computer user, 


APPLE/EXIDY/EXPAMDO MICROPROCESSORS STATIC НАМ HEADQUARTERS SOCKETS 


[sss | TRS 80 16K-UPGRADE КІТ zê000 = г. па 
ET 32K "рнек 211 ғың Si | мба I FF 5 H 
Еа EL kit алыс E EE : 
450ns PE a а?а Su ! 
25019 ST? 2% + фо s: Я, 
1 ET o ES x т ң 
ees T SEDE her 1733 б 2% ті t 
pars 1255 тет 39 t= іг DOE SEE OW nn не 
trary — - zo) | 2144.-450», 752 
hedge ч EXPANDORAM Il MEMORY KITS het Be СЫ ND тыстан ZERD 
MH? £299 6 4 MHz $399.00 ж Bank Seleciabie s Uses 4116 200 ns. Cie гну atin 8 SOCKETS 
HM 16 risk - wiBank Select) ж Write Project ж Power BYODG +1BVBC Н ЕА ЖР Si ciuem sare 
іліну saag A MH? $920.00 ж Phantom ж Up lo 4 МН? DD mt sas AD Ein 330 26 
i 1 i H ‘sor п А Tested Using Low Power E x pico 6-4 Kal (4 115 ко, J HV ak 2: 
ТМ 16K $248.85 ABR ©з OO uma 5 | sema n X B ж 2 
CONNECTORS 
32K 535800 B4K 2519.00 бак р Aem Mn adit LY сарыр IRA 19% 
— | » | - ni; DEG Fergie T 
Lon OK FROM INTEGRAL DATA SYSTEMS 1909 Ft мы ғ Sa ees 4 E 
- T: : aina 1 * u | Sri ші/Маспі. Sake 
‘400 149.95 KIT Abfün*, 12595 MODEL 440 "THE PAPER SUPPORT DEVICES ам Ы. Ы 92144 WAY ST wii 2% 
ch ت‎ 95 adjustable Iracior TIGER" Bi denn e а Wr ыл ЗЕ алма үш Sp et Б} 
in, 169.95 250n5 14995 * > 
iced, parallel & егіні Im. АМ gê J 1 йб AE: Fr HE Livw Dos iol лат. р ино EM E mes 428 
Bae РС. Boat wiDala S21 95 -— 132 columns. soltware AMET DUE ТЕР" | ім 8- Кси Не қ id^ 
Special Otter Bary rah BK Алы. Kult 5 t? 0 selectable charac ler Sie, eee tei pom CHA RGE cou PLED DEVIC ES 
110, 300, 600, 1200 baud, to 188 cps 5095.00 Ян» 3 ihn; | HRN Ри ho tied Кас аз 3-1 | ете pIpSWITCHES 
TRS-BO ADD-ON DISK Graphics oplion w/2K bulfer add $199.00 Wigs ан cta =: neges, a T Latt ПІ. i 
1842-1 алын p j Ноје f e cem ІЗ ше rv p m mit $1 ^ 
= = 3883 Au якъ pied ei ttc тыыр „ү 0, ET 1 Yon re 
e VISTA VAQ MINIDISK TASA touch activated solic айгы ОМА $18.95 each (rag. 42.00) € $i i: 
«22124 Mom Storage state KEYBOARD ШТ ЖЕМ ^ Б 
нен Casar 40 Tracks ҰРА position B-br is CRYSTALS 
ж. "и. patch iie ти, ан 
e New Doutile Density ars Cose Ge | i ене cot ll T. 
крплаш Module 5229.09 АЫ = js Hr | жан MIA CP 
2 Cewe Cable Act 529 95 NS E E н ы 1 "uem 5а, BK State FARA у on 
4 Owe Cable Aud $39 95 Wr Dro RE B. Ape ИТЕН ЕЕЕ 
Only. ...... 88.85 Орша s: 5 ЖЕ" m 1 мы мн; 43 | Funes D unten 
АТ €- tm ies ле 
Pt "y к ly 
€ VISTA V-200 Mintllapny EEL ТЕ Өр” 
Жыйна pny Model UVs-11E $40.95 jar | os "X Lum (E rra; a0 | FOR RE prenota 
: folds û E pue s at a fime * wD gs няг ly ree ан | Frama Cer» 
ж 201K Byte Capacity Holds ARIST i Aiga ty O5 n Кт» М ae ЕРІТЕ ТЕСТТЕРІ 
x Double Density Dove (4200 Басе by 45 wm» Юю MEM MEET ы 
ж СЕЛА 4 Basic E^ " D EREE ERTI bso “ші (eas | eet» ЙЫП IT hul bth 
£ қ APE Манн а um 
ж Double Density Controller | е ا‎ Б2Т...5265.00 ERE] iby te $55 DISPLAYS/OPTO/LED'S aes dni e ISTA 
ж Case and Power Supply ШЕПТЕ КТ nets tal Noise ARMES еа, н dy v2 05 LIP xr n ЗБМА 
ж Assembled 8 Tesled Ready to Plug in = Mem DM о АБЖ 4 іс c mee Vit МА heran MA 
* EXIDY, HORIZON. SOL. etc, Compatible TARBELL FLOPPY INTERFACE кым IDR AT + 380587 PAD Y ccr det Beg tm up Есу ым RIA 
а ZBDO'/BDBD 5 1900 тз d mI 2. PH e Mh bs FAT ^r hilos ін) Fea ир 
Жаага der Shija! ШЕ 5259.95 АА ылы аа! 1h PAS nt nare) лу Apg кі 
S-1 оо ADD-ON DISK Қау imb rp (Dp er Dora 5$ ?nhn 45 s dg as ға an b m nu Is ant ге 135 ا‎ pn To aU 
3 2414 218; en à ни) 1 fired Венц M 
SUBSYSTEM ¥-1 000 Are Baar 139.95 (Doc жөн PONN а" „Ац жр мк Сенат - Fas НА , m 
a Mu A 1000 Floppy Disk {1699.00 Жак ET LE etane bea ашыр EAA _ fa! SOD th bare ТЕШЕ К ao AE. an 
LS YS HEM Wo ЕД И е o © abir ин $n 23 (Бо WD ime u амды fe к D qut Pgs D stray ОУ ком Шы 
ж ешая Meus. i Ұр Mu m к | i EN precy at gee н Маза Pe E. hae Tm ча th a ШИШ 
Mi a rou SD yeya Frei As pred PIT , Jt d Ti TF Astor NM Lae 15,95 
а VISTA lena Bish Controller Card Бағын! Сам (ii VO о S590 no КАП d эз Bese а М 141001 LON 4 irc we pax yo ` 
? 2736 AED а 109 ҚАР = , 
ж CP/M Disk parating System ды " o: wan en “Еке en. a THES Ер! FL І t HEX DIBPLATS + ENCODED DISPLAYS М „Ры Fiv r A 
ж Fuly Facipry Assembled & Tester ЖЕЛ ыны ا‎ е мы PI HP 50482-7340 Поп Hnutecimal ое Pral да pA, 2394 
NEW CENTRONICS 730 PRINTER - — um rein “Р 
в э 
ға ні TIL SM) "v 1 
NET ae DISK UTE Uses any paper roll, dantele, Е dud 1 OT na ТЕ ылы мінін i 
T single sheets, 86 character кз deus v^ ML 300 Mumbar нгі, OG ЖЕРІН... p 
* i21 B. Daves $945.00) ASCII, 7 х7 dot matax, 50 DYNAMIC RAMS uuu белі сш, ah on 
* НА Floppy Controller GPS, Н5232 or parallel 150 тылады 4999 оман Leva HEF" Рала Alpine Meuse наг — MAR Мендин rd 
: 4119 BK 118 Den] FIT" 
ж Power Supply and inter- 2-80/2Z-804/8080 CPU BOARD 4080 AK «| TÊ Pun 42h SPECIAL PURCHASE 
face Cable k Qn boss 2708 ж 270B wr luted 4 OR" 1 AED AK a 3 К Pi An = 
M ж CP/M Disk Operating System ж Power gn jump Complete wer Кыт] JOE dea od "m йүн [while supply lasts] 


* Вок of 10 Diskettes в 2-80 Assembled and Tested . $8500 


ADIT ТІКЕ d AR 
Eu TEE ы °! 29 45 ЗА! l ih "m: 1 iu rco (450 ns.). ta -99 MK 3870 program тей 
в 2-80 Barc РС Board . ; $ MB8^ ES m o Uu 21L02-2 (250 ns)... 1.15 — , 1.60 
IMS STATIC RAM BOARDS ж For 4MHz Spend Add $18 00 SAO dun жы пш TMS 4060 (pullout! АМ SC60 (4K ВАМ) 
А 3 ug 35 өгей 12 dh “міз 441 
ж Menor Mapping ж Low Power BORDA Kat, > WY As ез zip" “Мын 1.95 3.95 
* Phantom ж Assembled A tested БОВОА Assembied $145.95 PROMS P8251 T tel. i EE екы н 
4 nen Al : t nle - 27508 (32 B) .., 1.85 
Hrconimended by Alplsamicisystienns 4 Pan ЕСМ 
250 ns. 450 ns S-100 MOTHERBOARD SPECIAL 4 СМ?001 Clock...5.50 75492 ..............75 
HK Slat 520900 $189.00 8 slo! expandable w9 conn ARHI MM 5311 Clock...4.50 BOBOA CPU . 2/9.95 
16K State $449.00 $3999.00 reg $69.95... і NOW $52. 85 3 E "n" i §314Clock...3.95 2716Enrom.. 2/49.95 
32K Slate: 5799.00 $699.60 — MI on M 2114N......, 4.89 786477 Sound...2/7.50 
SIEMEN'S FLOPPY SALE T *  |8085.........,17.95 16K Rams 200 ns. 
а Special buy while TIME 4 100/8.95 
w) ‘al ral +++ na cà - ва. 
nci is LL NIE ECL. m ORT EET. ; 
О - compact, impact, pata i A295115 512 зА RI i 
id spei gt och ызына! Density 825123322 А 20 NOTICE: WE ОС CUSTOM PROM PROGRAMMING 
A B4 бітеп БЕП ema e 50 Day Warranty $449.00 Bini ie ا‎ 
== HB 1F Sit E b Л 
Naw only . .. 5895 00 ACOUSTIC MODEM NSG 075262) T гі COMPUTER SPECIALS 
аа. Чо LIST 
FLOPPY DISKETTES B E 67 RISE 1145 Avi I Duero 1195 mo | Ini nat Dash ахы. ЭК 
zu n әнім Шиді ңі, 
ж Қу Міттк ы ке d MSG Bell 103 CHARACTER GEN Езу Burtt ачак BOS битти Миз Рау WS, AAS 
Seltsecter 10 Secror, 16 Sector OF, «US Answer, Onginate 5189 00 {н IB UNT un Cum[niculesr ойк 1495 Genion hin 5.1 306, "24 
$425 Fach, 1039.95 рухе 2S ADI e ы us pea un | S e Ji^ - 
ж E Standard Floppy Disks. ж Ос Me Еск = SPECIAL rated i TEN Em d э 15 тре Мең da dn +150 
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The Supermarket for TRS-80* 
Add "ОП Components (and other computers, too) 


The VISTA V-80 
Disk Drive System 


* 23%more storage capacity 7 ў 
than TRS-80 er 

• 120 day warranty 

« 40 track patch at NO 
CHARGE 


> Шы VISTA У-80 Expansion Module 


Provides double density 
modification to your 
current Radio Shack 
interface (lets you format 
diskettes in either single | 
or double density). 
Increases storage 
capacity up to 204K 
bytes (on single 40 
track drive). 

• Includes all hardware 


$239.00 ce 


The ТР5-80 Printers 
Centronics 730... $945.00 
7x7 dot matrix- 
80 column 


Anadex 

DP8000... $895.00 
9x7 dot matrix- 

80 column 


VISTA 

Printer... $745.00 
5x7 dot matrix- 
80 column 


S7... RM — $27.50 each 


Single drive system ...... à 

Two drive system ........ $ 770.00 
Four drive system ........ $1450.00 
Two drive cable ......... $ 29.95 
Four drive cable ........ $ 39.95 


ws rape al 


The VISTA Model Il 
* Provides one, two or 
three drives. 

Adds up to 1.5 million 

bytes of on-line storage. | 

120 day warranty 

Does everything Radio 

shack’s expansion 

sysiem will do...for less! 


$1000.00 Single drive ' 
Expansion System 
$1550.00 Two drive Expansion System 
$2100.00 Three drive Expansion System 
$ 525.00 Additional drives alone 


Other Products Add On Drives 

1. VISTA Verbatim diskettes (hard or soft sector) Certified MPIB51 40 Track, Double 

cg C nn TEPORE $ 38.95 Density-204K ...... VENOUS $275.00 
2. 16K RPM upgrade kits, guaranteed for 120 days. MPI B52 Dual Head, Double 

PRIME PRODUCT ........................... $ 74.50 Density-A0BK ,...................... $375.00 
т.БЕҒЫРЫЕғ.,......;..........-ӛ......../2< $ 110.00 Siemens FDD100-5 40 Track Double 
4. LNW expansion bare board ................. $ 66.95 Dendy ,...................... 5275.00 
5. НС, Pennington book, TRS-80 Disk Siemens FDD100-5 Flippy, 

and Other Мүзіеліөв....................... $ 18.95 records both sides .................. $290.00 
ó. DDT Disco-Tech disk drive timer .............. $ 19.95 Siemens FDD100-8 8" Single 
7. Cryptext [An Encryption МосШө)................ $299.00 .- 1, ....................... $448.00 


The VISTA V-200 for Exi 
Completely packaged system, tested and ready to plug in, includes: 
power supply, two 40 track drives, case, controller, all cabling and 

total CPM documentation. (19276 
Storage capacity from 400K to 1.2 meg. ew. 
System software-VISTA CP/M Disk Operating System and BASIC-E Compiler 
recorded on 5-1/4" diskettes. 
Price: Starting as low as $1199.00 


CALL TOLL-FREE 800-854-8017 


*TRS-8D i5 o registered trademark of Radio Shock а” 
The Vista Computer Company 1401 Borchard Street e Santa Ana, California 92705 e 714/953-0523 
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Unclassified Ads 


FOR SALE: No longer allowed access іо timesharing 
system, 50 | musi sell. | һауе a complete working ter- 
minal featuring a ХІТЕХ SCT-100 termina! board, ASCII 
keyboard, modem, power supply, RF modulator, and all 
cables. Reasonable offers slari а! $250. ГІІ pay shipping. 
Scoli Swanson, RR #2 РОВ 247, Blue Grass ІА 52726, 
(319) 381-2036. 


FOR SALE: Three Heath H11 (or DEC PDP-11/03} static 
memory boards 4 K by 16. Practically new. $200 each or 
$575 for all three. M Lowenstein, 79 Larkspur Ad, Stam- 
lord CT 06903, (203) 853-7856. 


FOR SALE: Magezine seis: BYTE issue #1 to issue #16, 
Create Computing volume 1 #4 to volume 2 #6, Kuobaud 
issue Кї to issue #12, Microrrek volume 1 #1 lo volume 1 
#2, and Personal Computing volume 1 #1 to volume 1 #6. 
Excellent condilion. Please quote offer. F J Scavo, 1811 
Count S1, Syracuse NY 13208. 


FOR SALE: Three Digital Group 8 K memory boards, 450 
ns. Very reliable, $140 each. M S Judy. 6401 Hamilton Av, 
Cincinnati CH 45224, (513) 542-2787. 


FOR SALE: Heathkit compuler system, Includes H9 
video terminal, НВ computer with 8 K memory, serial 
inputfoulput {I/O} cassette interface, all manuals and 
cables. Less than one-year-old, $900 for entire system. В 
Heisei, РОВ 35, Cudahy WI 53110. 


FOR SALE: Heathkit factory assembled and working 
H11 sysiam (equivalent to LSI/PDP-11), with full memory 
and Interfaces plus H10 paper-Lape reader punch. Total 
созі over $3400, besl reasonable otlier accepted. Mr 
Block. РОВ 231, Hallandale FL 33009, (305) 456-6209. 


TAS-80 USERS: Tiny-c and Assembler programming 
bulletin. Send SASE for informalion. Rob Varty, 2193 
Haygate Cr, Mississauga Ontario, CANADA L5K 1L7. 


FOR SALE: Four printers with keyboards ($395 each), 
fecondilioned Singer, dot-matrix impact, 90-сһагас(ег 
ASCII, 110/300 bps, asynchronous, RS-232 interface, tric- 
lion or pin teed. M Osedo, 1367 Nanawale Pi, Kailua HI 
96724. 


FOR SALE: Ti 751 Baudoi RO thermal printer. New print- 
head, manuals, nol working; $150. RCA Cosmac-based 
video game as sold by Radio Shack; $50. Ralph Droms. 
Whiimore Lab, University Park РА 16802, 


FOR SALE: Sel! or trade Heath Hê maintrame, Н8-1 4 К 
memory, HB-2 paratlel input/output (ЏО). H8-5 serial and 
cassatie О. Godbout Econoram V! 12 К memory, and 
system software. Want $750 or OSI 1P with 12 Қ, C2-4P 
wilh 8 К, or C2-BP with 4 Қ. Also have Digital Group 
TVC-64 for $100 and Radio Shack ASCI! keyboard for 
$25. Robert Howarth Jr, RFD #1 РОВ 36, Lisbon NH 
03585, (603) 838-5469. 


FOR SALE: Line printer, Tally T-2200, 200 lines per 
minute, 132 columns, 5 by 7 matrix, up lo six copies, 
adjustable traciors, 6/8 Ірі, B-channel YFU, parallel inter- 
face. Cosi $5000, asking $1600. Also available; warranty, 
service contract, other interfaces. John Marshall, РОВ 
242. RenLon WA 98055, (206) 226-0981. 


FOR SALE: Poly BB system, 32 K programmable memory, 
3 Қ erasable read-only memory, 16 by 64 video with 
graphics and hardware scroll, keyboard, reat-time clock, 
seria! pori, high-speed cassetie, 9 inch monitor, 
documentation, and software; $1700 Canadian. North 
Star FPB; $275 Соп, input/oulput {НО} board with 2708 
programmer, ihree parallel ports. two digital-to-analog 
IDIA} converters, 16-channel analjog-to-digital (A/D) con- 
verter, sockels for 8 К programmabie memory; $100 Сап. 
Michael Dunn, 45 Livingston Rd #501. West Hil! Ontario, 
CANADA M1E 18, (416) 266-1535. 


FOR SALE: TAS-80 Level 1 microcomputer. Oniy seven 
months oid. Voice synthesizer and manual included. 
Eighteen popular software and game programs also in- 
cluded. Computer in great condition. Keyboard, 
cassette recorder, and video display are also included. 
Demonstration tape included with voice synthesizer. 
$1211. Rob Wiley, 1009 S Sterling Av, Tampa FL 33609. 


FOR SALE: ELF II sysiem with two 4 K memory boards 
(lactory tested), Giani Board (factory tested), ASCII 
keyboard. АР-1 5 А power supply (£8 V DC, 20 V 
АСІРР), RF modulator. Tiny BASIC casselte, complete 
documentation, Main board may have one or more 
defective integrated circuits. WII! sell for $275. R С 
Saunders, 8902 River Rd, Richmond VA 23229, (804) 
740-8071. 


WANTED: TRS-80 business soflware disks. | want ta pur- 
chase programs for business applications at an allor- 
dable cos!. They can also be in TRS-CPM version or TRS- 
Microsoft-FORTRAN. Douglas Gilson, Rua Sambaiba 
516 Leblon, Rio de Janeiro, BRAZIL. 


FOR SALE: Digital Group system, 30 K random access 
memory, 4 К erasable-programmable read-only memory 
wilh custom monilor/debugger, dual Phi-Decks, СОС 
Порру. Sylvania 12-inch video display, custom front 
panel, paper-tape reader, interfaces lor audio cassette, 
Tally printer, and programmer; $2200. Optional elec- 
tronic pinball machine; $400. Boughl a larger system. J 
Kalafatas, 483 Park St, М Reading МА 01864, (617) 
275-1800 ext 446 days. 


WANTED: Information on Electronics Information Ser- 
vices (EIS) Model #ET-39 Telewriter. Mika Middleton, 
1713 W Eva, Phoenix AZ B5021. 


FOR SALE: Digital Group four-board system with 10 K 
random access memory, four Pl/Os, video and cassette 
interface, large mother board, and all documentation. In- 
cludes power supplies (5 V at 12 A, 12 V and 5 V al 
1 А) and ASCII keyboard. Bought lor $1150, will sell for 
$750 or best offer. Marvin Jones, 2600 NW 30, Oklahoma 
City OK 73112. 


FOR SALE: SOL-20 in original box complete with 
monitor and cassetle recorder; $1495. 8 K random- 
access-memory board; $100. GPM programmable-read- 
onty-memory board: $60. Uses 2708 programmable read- 
only memories. Mountain Hardware 100,000 day clock; 
$100. Bob Haworth, POB 92, Boring OR 97009, (503) 
663-6206. 


FOR SALE: Teletype ASR33 terminal with paper-tape 
геадегірипсһ, Bell modem, touch-tone dialer, card auto- 
diater, speaker with volume control, manual modem соп- 
{rol buttons, and cables; recently reconditioned. $425 
plus shipping. Mike Dearing, Rt 3, Spring Green WI 
53588, (608) 588-2991. 


FOR SALE: Friden Flexowriter Model SPD. Includes 
parallel interface, but circuit needs minor work. Relays 
have been stripped, but will be included in the package. 
Friden schematics included. $100. John Kane, 2193 
Charles Dr. Slevensvilic МІ 49127, (616) 428-8353. 


WANTED: Any or all copies of Processor Technology's 
ACCESS newsleller. Peter Wayner, 37 Grandview Dr, 
Latham NY 12110. 


FOR SALE: SwTPC 6800 computer syslem assembled. 
includes: MP-68 processor, B K random access memory, 
MP-S, MP-L, AC-30, CT-1024, two Superscope C-101A 
cassette decks, 4 K and B K BASIC tapes, Motorola 
K9TS-450Q video monitor/TV, Expandor Моде! 123P 
Black Box printer, custom walnul, leather, and acrylic 
case, complete system documentation. Asking 51950 
plus shipping. R H Gay. 48 Maine St, Brunswick ME 
04011, (207) 725-5835. 


Unclassified Policy. 

Readers who are soliciting or giving ad- 
vice, or who have equipment to buy, sell or 
swap should send in a clearly typed notice 
to that effect. To be considered for publi- 
cation, an advertisement must be clearly 
noncommercial, typed double spaced on 
plain white paper, contain 75 words or less, 
and include complete name and address 
information. 

These паНсев are free of charge and will 
be printed one time only on a space 
available basis. Notices can be accepted 
from individuals оғ bona fide computer 
users clubs only. We сам engage іп no 
correspondence on these and your confir- 
mation of placement is appearance in an 
issue of BYTE. 

Please note that it may take three or four 
months for an ad to appear in the 
magazine. 


FOR SALE: RCA Cosmac VIP assembled with video 
modulator. All In good working condition. All documen. 
tation, $160. Phillp Best, 19 Brookside Ln, Mansfield 
Center CT 06250, (203) 429-5633. 


FOR SALE: Centronics Micro Printer, RS-232, electro- 
graphic printing, 4.8 inches wide; 20,40,80 characters 
per line; with twenty rolls of paper, $350 or offer. C 
Looney, 3406 Notre Dame 51, Hyattsville MD 20783. 


FOR SALE: Electronic Systems Apple II serial inputiout- 
put {I/O}. Assembled and tesied. RS-232 inpul and out. 
put; up to 30,000 bits per second (bps). Plugs into Apple. 
Software routine included. $45. Bill Cariquisi, 6253 
соаг Bivd Suite 202, Hollywood CA 90028, |213) 
461-4643. 


FOR SALE: Heathkii 16-102 signal generator 100 KC to 
110 МС, $60 or best offer. Bell and Howell O-Scope 
single trace with Heathkit probas. $150 or besl offer 
Heathkit how to use programs for signa! generaior and 
VTVM, $30 each or best offer. Full documentation with 
above. Brian Hummert, 96 Hollywood Dr, Middletown РА 
17057, (717) 939-7646 Mon-Wed 5:00-9:00 ET. 


FOR SALE: Four Phi-Dscks dress cebinets and Digital 
Group controller, Asking $700. Peter Sornslain, 120 
Ocean Pky, Brooklyn NY 11218, (212) 438-0849, 


WANTED: Early issues of BYTE up to Sepiember 1976 
Please send invoice (needed !or Exchange Control) 
stating price. R L Bissessar, 52 Joyeau Sl, Curepe 
Trinidad, TRINIDAD AND TOBAGO, Wes! Indies. 


FOR SALE: Vary large personal book collection. Sub- 
jects include electronics (engineering and technical 
levels), microcomputers, reference books, college texis, 
self-study courses, aviation, еіс. Send 25e and SASE lor 
complete listing. Also for sale, all new paris and chassis 
for unregulated power supply. +5 V al 25 A, -5 V al 
3 A, 4/—12 Vat 3 A. Worth over $50. You pay $25 plus 
shipping. William Blair, POB 81042, DMAFB AZ 85707. 


SWAP: OSI Challenger 11 owner willing to swap pro 
grams and information, Have a variety of programs fram 
101 Computer Games, 24 Tested, Ready-To-Run Programs 
in Basic. etc. Most 8 К bul some will run in 4 К, (I have 
Assembier and Extender Monitor so | can run and lo 
some extent modify machine-language programs.) Barry 
L Beal, RFD #1 РОВ 160, Machias МЕ 04654. 


WANTED: Computerized options markets [C B O E, etc) 
and their underlying siocks are my inieresi, including 
multiple regression analysis, simulation, trading 
systems development, and computer interface with a 
securities quotation machines. | would like to correspond 
with those interested in trading Ideas, programs, data 
bases, elc. J Spillane, Rd 1 POS 138, Sicklerville NJ 
08081. 
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To get further information on the products advertised in BYTE, fill out the reader service card with your name and address. Then circle the appropriate numbers for the 
advertisers you select from the list. Add а 15-cent stamp to the card, then drop it in the mail. Not only do you gain information, but our advertisers are encouraged to use 
the marketplace provided by BYTE. This helps us bring you a bigger BYTE. *Correspord directly with company. 


Inquiry Ne. 


Page No. 


Aardvark Software 111 

A B Computers 219 

Ackerman Digital Systems 100 
Advanced Computer Prod 252, 253 
All Electronics Corp 243 
American Square Computers 226 
Apparat 235 

Apple Computer 19 

аққа Computer Systems 164 
ASAP Computer Products 236 
АТУ Research 225 

Automatad Simulations 194 
Avionic Enterprises (A.E.l.) 197 
Badge-A-Minit 189 

basa 2, inc 27 

John Bell 225 

Beta Business Systems 229 
Bela Computer Devices 183 
Bits, Inc 136, 179 

BNR 1 


BYTE Books 209, 210, 211 
В! Shop East 164 

BYTE WATS 197 

C & S Electronics Mart 189 
California Digital 239 
Central Data 123 

Century Data 25 

Christin Industrias 158 
Compas Microsystems 190 
Compucolor Corp 29 
CompuMart 237 
CompuMax 145 
CompuServe 79 

Computer City 233 
Computer Devices 187 
Computer Distributors 87 
The Computer Factory 149 
Computer Furniture & Acc 180 
Computer Headware 16 
Computer Mart of NJ ВВ 
Computer Service Ctr. 243 


Computer Serv SysNtwrk (CSSN) 157 


Camputer Specialities 226 
Computex 182 

Corporaie Computer Sciences 189 
Corvus Systems 47 

Cover Craft 183 

Cromemco 1, 2 

Cybernetic Micro Systems 84 
Cybernetics Inc 187 

DATABANK 229 

Data Discount Center 181 
DATASPEED 67 

Datla Trans 224 

Delta Products 55 

DG Electronics 138 

Digital Engineering 177 

Digital Equipment Corp (DEC) 91 
Digital Pathways 167 

Digital Research: Computers 231 
Digital Research Corp (СА) 130 


Inquiry No. 


Page No. 


Edmund Scientific 188 
Eleciroiabs 240 

Electrolabs 241 

Electrolabs 242 

Electronic Control Technology 90 
Electronics Book Club 151 
Electronic Systems 222, 223, 224 
Electronic Tachnicians 229 
Escon 135 

Evergreen 243 

Exidy 118, 119 

FAIRCOM 243 

Fordham Radio Supply 236 
Frederick Computer Products 229 
Gimix 225 

Godbout Electronics 173 
Graham Dorian Cill 

H & E Computranics 155 

Hayden Book Company 208 
Healh Company 17 

Heuristics 8B 

Hobby World 230 

Houston Instruments 81 

Houston Instrument 81 

Hughes Aircraft Co (Radar Sys] 107 
IBC 189 

Industrial Micro Systems 159 
Infinite Inc. 225 

infosoft Systams Inc 45 
Integrand 135 

Interface Inc 226 

International Data Systems 141 
International Elec Equip Corp 147 
Intertec Data Systems 41 
Intertec Data Systems 143 
ithaca intersystems 9 

Ithaca Intersysiems 14 

Jade Company 250, 251 

Jameco 244, 245 

Jim- Pak 246, 247 

Lifeboat Assoclales 83, 137, 177 
Macrotronics 243 

MAR-COMP 87 

Marketlina 110 

Maxell Data Products 101 
McGraw-Hill Book Company 97 
Measurement Sys & Controls 165 
Measurement Sys & Controls 243 
Merrimack Syslems 229 

MICAH 179 

Microamerica 115 

Micro Appilcations Group 191 
Micro Business World 232 
Microcomputer Technology inc 235 
MicroDaSys 65 

Micro Dale Base Systems 43 
Micro Diversions 5 

Micromail 184 

Micro Management Systems 148 
Micro Mikes 163 

Micro Mint 94 

Micro Music 178 


Inquiry No. 


Page No. 


Micro Pro International 30, 31 


Inquiry No. 


Рада No. 
R & K Enterprises 188 


188 WMicrosette 225 71 RACET Computes 114 
216 Microsetle 243 * Rainbow Computing Inc 204 
53 Microsoft B5 ° RBB 144 
111 Microsoft (Consumer Prod Div) 161 91 ACA Solid State 139 
21 Micro Source 39 81 RCA Solid State 131 
58 Microtek 89 171 ACV Consultants 225 
155 Mlicroware Assoc. 197 193 ANB Enterprisas 232 
157 Microware Midwest 199 184 ANB Enterprises 232 
66 The Micro Works 108 108 5-100 154 
19 Micro World 37 130 Sara Tech 179 
84 Midwest Computer Peripherals 133 ° SAT-TRAK International 225 
196 Mikos 234 183 S C Digital 229 
118 Mini Computer Suppliers 168 85 SCDP 135 
124 Mini Micro Mart 175 104 Scelbi 152, 153 
162 Mini Micro Mart 208 Q10 SciTronics 20 
32 Morrow/Thinker Toys 57 60 Seattle Computer Producis 95 
ба Mountain Hardware 103 * Shugar 6,7 
180 Mountain Hardware 207 151 Sigma International 191 
59 mp 93 116 Small Business Computer App 
76 MT MicroSYSTEMS 125 166 
” Multi Business Comp Systems 229 228 Ed Smith's Software Works 199 
77 МЕЕСО 126 29 Softagon Inc 52 
78 МЕЕСО 127 227 Softside 170 
120 Меігопісв 169 137 Software Dev & Training 183 
300 Wetronics 169 121 The Software Exchange 171 
186 Norhwesi Computer Services 229 170 The Software Farm 225 
12 WNorih Star 23 83 Software Tech for Computers (STC) 
107 Novation 156 133 
79 NRI Schools 129 20 The Soft Warehouse 38 
225 Ohio Sclentific Instrument CIV 154 The Software Works 197 
27 Оһо Scientific Instrument 49 178 Solid State Sales 228 
127 OK Machine and Tool 177 211 Sorrento Valley Associates 243 
158 Oliver Advanced Engineering 199 223 Southwest Tech Producis Corp Cit 
123 OmniTronics 174 4 55М11 
" onComputing 33 23 SSM 42 
41 Oregon Software 63 100 SubLOGIC 148 
B2 Osborne/McGraw-Hill 132 74 Summagraphics 121 
93 Owens Associates 142 190 Sunny International 230 
229 Pacific Exchanges 226 15 Supersoft 28 
203 Paga Pal 2 48 Sybex 77 
158 PAIA 1 46 Synchro Sound 71 
141 Pan Am Electronics (А Radio Shack 86 Synergetic Computer Products 135 
Auth. Sales Ctr.) 187 70 Tarbell Electronics 113 
18 Per Com Data 35 47 Technical Sys Consultants (TSC} 75 
33 Per Com Data 59 ° Tec-Mar 221 
34 Par Com Data 60 5 Xetagampiiinp Corp of Am 12, 13 
35 Per Com Data 60 64 Terak 104, 10 
36 Per Com Data 60 99 3G Company inc 147 
37 Per Com Data 61 ° Robert Tinney Graphics 96 
38 Per Com Date 61 42 Tiny C 64 
39 Per Com Data 61 97 TransNet 146 
40 Per Com Data 61 102 US Robotics 150 
28 Persona! Software 51 181 Vantage Data Products 228 
“ Phase One Systems 99 11 Verbatim 21 
152 Pickles & Trout 181 222 Vista ел! Сотрапу 254 
51 Power One 82 179 VR Data 228 
7 Priority One 15 197 Wameco 234 
219 Priority One 248, 249 149 Whitesmith's Lid 190 
88 Program Design Inc 112 213 Wintek 243 
133 Programmers Software Exch 181 167 Worldwide Electronics 225 
177 Quest 227 96 25 Systems 146 
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Ciarcia - Highlight of November 


BOMB — BYTE's Ongoing Monitor Box 


А First look at Graphic Theory Applicatlons 

А Computer-Controlled Wood Stove 

Solving Problems Involving Varlable Terrain, Part 1: 
A Computer-Controlled Light Dimmer, Part 2: 
Implementing Dynamic Data Structures 


A Fast, Multibyte Binary to Binary-Codad-Decimal 


Comparison of Some High-Leval Languages 


Another Plotter to Toy With, Revisited: 


Article # Page Article 
1 18 
2 32 
3 58 
A General Algorithm 
4 72 
Implementation 
5 92 
With BASIC Files 
6 106 
Conversion Routine 
7 116 А Quad Terminal Interface 
8 128 
9 176 BASIC Formatted Output 
10 192 A Financial Analysis Program 
11 202 
Design and Construction Details 
456 February 1980 © BYTE Publications Inc 


Games 


It was a close race, but Steve Ciarcia 
won by a nose in the last lap of the 
November BOMB for his article "The 
Intel 8086," (page 14). But so close 


Author 


Ashbrook and Zinn 
Clarcia 
Jones 


Gibson 
Carter 
McQuade 
Alpert 
Morris 
Roch 


Lehman 
Newcomb 


behind were Macdonald and Gursel 
with “Solving Soma Cube and 
Polyomino Puzzles,” (page 26) that 
the judges decided to award first 
place to both teams. Amazingly 
enough, the same close race was run 
for second place which will Бе award- 
ed both to Gary S Sivak for "A 
Special Spacecraft Simulator" (page 
104) and "Alpha-Beta Pruning” by Dr 
Maurer, (page 84). Standard devia- 
tions for all four articles were be- 
tween 1.12 and 1.10.8 


Graham-Jorian’s Integrated, On-Line Programs 
Are Fast, Efficient, And Easy To Use. 


Rely on Graham-Dorian, a full-line 
computer software manufacturer, fOr 
sophisticated programs — the most detailed 
on the market today. They're ready to go to 
work immediately or to be tailored for even 
more specific needs. 

On-line capabilities enable you to make a 
single entry and update all affected files. An 
inquiry into a file at any time provides 
up-to-date information — no batching or 
MuR ~ input data. 

e programs are easy to use. Messages 
on the video display guide you each step of the 
way. Programs make use of indexed 
sequential and chained files for fast and 
convenient retrieval of data with efficient use of 
disk space. 

Order on standard eight-inch disk or 
various mini-floppy formats. Each ерні 
contains a free user's manual and hard copy 
source listing. 


е Accounts Recelvable — Records invoices, prepares 
statements and trial balance reports, etc. Automatically 
reports aging of accounts in periods of 30, 60, and 90 
days, with each item listed separately. 


e Accounts Payable — Vendor lookup and change, 
entering vendor invoices, writing checks (many options), 
cash flow analysis, accounts payable check register, and 
vendor list. Ideal for analyzing expenditures by vendor and 
by due date. 


e General Ledger — Includes lookup and change, making 
journal entries, trial balance, transaction register, chart 
of accounts, financial statements, and monthly closing. 


е Job Costing — Provides work order lookup, enters 
labor transactions, material set-up, рем report of 
hours, labor distribution report, weekly labor reset, actual 
versus estimated cost per job. 


e Inventory — Can be connected with cash register for 
oint of sale inventory control. Number of on-line items 
imited only by disk space available. 


e Cash Register — Creates daily sales reports containing 
information on gift certificates, paidouts, overrings, 
refunds, and how much in each category a salesperson sald. 


е Payroll — Handles 100% of all necessary payroll 
lunctions including state income tax tables for your state. 
Ideally suited for both large and small companies. 


г Apartment — Said one user, "Obviously, this was 
developed by apartment owners." The package fills 
virtually all the needs of apartment owners and managers. 
Ideal (ог projects with 75 units or more. 


е CBASIC-2 — The most comprehensive and powerful 
commercially oriented BASIC available today. 
Enhancements over CBASIC-1: integer variables, multiple 
line functions, CHAlNing with COMMON variables, 
additional predefined functions, etc. 


Compatible with many computers: Northstar, 
IMSAI, Altos, Cromenco, Industrial Micro Systems, Radio 
Shack TRS-80 Model Il, SD Systems, Digital 
Microsystems, Dynabyte 088/2, Micropolis MOD II, 
Vector MZ, and other 8080, 8085, and Z-80-based systems. 
See your GDSS dealer or send for information 
packet and sample runs. 
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The Challenger ІІІ Series is the micro- 


computer family with ihe hardware features, 


high level software and application 
programs that serious users in business 
and industry demand from a computer 
system, no matter whal its size. 

Since its introduction in August, 1977, 
Ihe Challenger ІІІ has become one of the 
most successful microcomputer systems 
in small business, educational and 
industríal development applications. Tens 
of thousands of Challenger III's have 
been delivered and today hundreds of 
demonstrator units are set up al systems 
dealers around the country. 

The Challenger 111 systems offer 
leatures which make their performance 
comparable with today's most powerful 
mini-based systems. Some of these 
features are: 


Three processors today, more 
tomorrow. 

The Challenger ІІІ Series is the only 
computer system with the three most 
popular processors— the 6502A, 68В00 
and Z-80. This allows you to take 
maximum advantage of the Ohio 
Scientific software library and programs 
offered by independent suppliers and 
publishers. And all Challenger III's have 
provisions for the next generation of 16 
bil micros via their 16 bil data BUS, 20 
address bits, and unused processor 
select codes. This means you'll be able 
to plug a CPU expander card with two or 
more 16 bit micros right in to your 
existing Challenger Ill computer. 


Systems Software for three 
processors. 

Five DOS options including develop- 
ment, end user, and virtual data file single 
user systems, real time, time share, and 
nelworkable multi-user systems. 

The three most popular computer 
languages including three types of BASIC 
plus FORTRAN and COBOL with more 
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languages available Irom independent 
Suppliers. And, of course, complete 
assembler, edilor, debugger and run time 
packages for each of the system's 
microprocessors. 


Applications Software for Small 
Business Users. 

Ready made lactory supporled small 
business software including Accounts 
Receivable, Payables, Cash Receipts, 
Disbursements, General Ledger, Balance 
Sheet, P & L Statements, Payroll. Per- 
sonnel Files, Inventory and Order Entry 
as stand alone packages or integrated 
systems. А complete word processor 
system with full editing and oulpul 
formatting including justification, 
proportional spacing and hyphenation. 


OS-DMS, the software star. 

Ohio Scientific offers an Information 
Management system which provides end 
user intelligence far beyond what you 
would ехресі from even the most 
powerlul mini-systems. Basically, it 
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allows end users to store any colleclion 
of information under a Data Base 
Manager and then instantly obtain 
information, lists, reports, statistical 
analysis and even answers 10 
conventional "English questions 
pertinent to information in the Data Base 
OS-DMS allows many applications to be 
computerized without any programming! 


The “GT” option yields sub- 
microsecond microcomputing. 

Ohio Scientific offers the 6502C 
microprocessor with 150 nanosecond 
main memory as Ihe GT option on all 
Challenger 111 Series products. The 
system performs an average of 1.5 
million instructions per second executing 
typical end user applicalions software 
(and that's a mix of 8, 16 and 24 bit 
instructions!). 


Mini-system Expansion Ability. 
Challenger ІІІ systems offer the 
greatest expansion capability in the 
microcompuler industry, including a full 
line of over 40 expansion accessories. 


Networking and Distributed 
Processing 

QS-65U level 3 now provides 
networking capabilities as well as time 
sharing ability aliowing Challenger Ili 
based systems to be expanded io meel 
the most demanding business 
applications. 


Prices you have to take seriously. 

The Challenger IH systems have 
phenomenal performance-to-cost ralios. 
The C3-S1 with 48K static RAM, dual 8" 
floppies, RS-232 port, BASIC and DOS 
has a suggested retail price of under 
$4000. 80 megabyte disk based systems 
Slart at under $13,000. Our OS-CP/M 
software package with BASIC, FORTRAN 
and COBOL is only $600, and other 
options are comparably priced. 


For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 
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C3-B wins Award о! Meril al 
WESCON '78 as the outstanding 
microcomputer application lor 
Small Business. 
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